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-1^ u 7. ^ tr ^ i^:^ 7 T -f ^i' i . 

583.— hi. 

V 7. ^ 5SC « <i: t'- ^ ^^^^ ^ ^ ^^"^ ^ ^ * ^ 
[0 0 0 1 ] 

s cv-i'^'n";''D-t-7it • T— 4^7-i'5^-\'f-B5'^^<> Jit 

(1) mm<D^^ rffi51'5IfilR I SCv-r^'n^D-b^y 
^j- . (Extensible RIS 
C Microprocessor Architec 
ture)SMOS 7 9 8 5 MCF/GBR, *ffl 
!^|'FaJS^0 7/7 2 7. 0 5 8^) 1 9 9 1 ^ 7 8 
BlUil ^B^#Le T. Nguyen^tfe. 43j;tX::n 
lCWJSt-Sl#S^5-5 0 2 1 5 3^ m*¥6-5 0 

112 4 #^if) . 

(2) mm(D^^ {r-^y'^^^-t(D^^m^^^mm 



(RISC Microprocessor A r c li 
itecture with isolated Ar 
chitectural Dependencies) 

sMos 798 7 ucF/GBR. ^m^nmm^ 

07/726. 744 1 9 9 1 ¥ 7 8 B tBil. 
^#Le T. Nguyenfdi, Ry^CtllC^t^ST^^ 
^sps-S 0 2 1 5 2# (4*«¥6-5 0 2 0 3 4^^ii 

R I SCV-i'i'Dya-t>;/iJ- • 7-^5^i7^^j (R I 
SC Microprocessor Archite 
cture Implementing Mu 1 t i p 
le Ty p e d R e g i s t e r Sets)SMO 
S 7 9 8 8 MCF/GBR/RCC. 5RB1#flFaiS 
^0 7/7 2 6, 7 7 3^, 1 9 9 1 ^ 7 ^ 8 B ffiS, 
s^^^S a n j i V Gar gffi, Rt^;itllC**JiST?) 

0 2 4 0 3# (!^«¥6-5 0 1 8 0 5# 

(4) %mo>^^ fM^b^y/tm9\-^^'^^>^^^ 

^>hLfcR I SCV-f iraya-ty-y- • T-^x;?^ 
^ (RISC MicroprocessorArcli 
itecture Implementing Fas 
t Trapand Exception Stat 
e) SMOS 7 9 8 9 MCF/GBR/WSW, * 

m^nmmmoi/i 2 6. 942^, 19914^7;! 

SamS. fg93#Le T. Nguyenfla. RO^CtX 
irm-r^iHfS¥5-5 0 2 1 5 4^ (#«¥6-5 0 

2 0 3 5 n^j^w . 

(5) mn<D^^ ^iyy^)v • ^f-vif ■ ^-'y ' ^'J > 

^.:3>hD-5J (Single Chip Pag 
e Printer Controller) SMOS 
7 9 9 1 MCF/GBR, *ffl!t#WttJil^O 7/7 
2 6, 9 2 9^. 1 9 9 l¥7^ 8amig. »W#De 
r e k J . L e n t zffi, Tk.tSZ.fWzn'^-^^^'^^ 
5-5 0 2 1 4 9# «#«sF6-5 0 1 5 8 6^ii 

^) 

(6) mm<D^^ r^gi&<Dsa7'a-fe"yu-«:-y-iH-h-r 

(Microprocessor Architect 
40 ure Capable of Supporting 
Multiple Heterogeneous P 
roce s s o r s) SMOS 7992MCF/WM 

B. ^m^mmmmoi/i 2 6, 8 9 3^> 1991 

^7^ 8 amS. %B^«D e r e k J. Lent z 

Rt;cnic^*&-r^#^¥5-5 02151^ m 

a¥ 6 — 501 123 ^^Sl) . 

(0 0 0 2] *Bjjffl»©teKEa*<*biii®®5fe*i<o*^ 
tz^^mmfiamoTyi 27. 0 e 6^©Bja8#ofE 

50 Hg-rsnticioT. a^*B#fFms©waB#<^i5« 



30 
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[0 0 0 3] 

f^vroi9:tf««^<^'^-t>> h • n>e3L-^ (CISC 
—Complex Instruction Set 
Compu t e r) 7— ^^t^^^'-v- Sr^ffl Lfefc©*^ 

(RISC — Reduced Ins t rue t ion 

Set Compu t e r) 7— +T-^'5^-V^&SfflU 
fct)©$T{C^«bTti-5, C I S C7— 
:kmiiftiV\- He':ii7T^^^fT>'W y^-f >SrllS 

5rn— K. 5^-:5'-D— ^-^Hff, 5^-5' • 7. h 7 

[0 0 0 4] C I S C/N'-f y^-f > • 7 — ^^T^i'^ + ro 
a&iJC«l<^#f«t^^03lff AiaM*;tlSf?iJ: (s t a 

1 1) $n5©T, iKo*i(DA-i':/7-f > • 

A^?^yp-tr<yy- • i^-'f ^';i-©FBl'r >7i'5^^' :/ (i n a 
c t i ve) . T^ittJ^^lftf^cD^SJCi^CoTli-g). 

(PSR) tt)0?«ns^fra-H • i/-:/x^'(c«*m 

#±$i±;^tttn«;^i^>;^tii. y^-f >*^ff itT-2> 

ifi^ L TSn ^ «S Id J; o T ^ n -5 . 
[0 0 0 5] ^2(DPgS(J, yoi/5A#frX hU-A 

^<ff©7. h7 • 7.7—=yiLU— h* • Xt— vlc43liTx 
■5. -ISWfCT^-iJ'SrU'v'T,^' • 7 7'r;K'X h7-r-5 



(3) 

4 

[0 0 0 6] ^SOraStt, #<^e<*:<D||ff*^e,ec:* 
(s t a t e - o f -ma c h i n e) 

cspgST^-s. ;s«E©c I scv'f ^□T'P-ir^/i*-© 

/N- H'^X7 • -y-:/->75^Ald:, ^^(DUfT^^lc h^-;/ 

^ e 5^ >co^ 7 B# Id «7c b nt^ Tit e> 

Ti^eciSt, «lil;U-5^>©Mjt&B#ti^7^tc/wy7 

30 ^^^(D^rzim'p-r^^nzfs.^, 

[0 0 0 7] C I SC7-4^5^i75^A'J5<Jgffi«ICt)-PX 

n^tm^rrnt. 'ikm<D^^^u.nmizm'n'r^:it 

40 7> h'J-A(DMSICfiJi9i?i^5^<&*Ht^fi»m©J^^«SS: 

[0 0 0 8] cne,<^^ye:^rjitt. 93 6*^HigJ!lQ/N— K 
':^X7€:a!?8{fr-5*><DT«$.?)75^ ^<D:^m^»iZh 

C0Piy-->3 >5r-^t;yDi/5'A^^^X S U-AF»gcDlS 

50 ff^mz. Rzfmmm±Lft^-^izii. 
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[0 0 0 9] R I SCT-^T^i^^^-^-TK, ^-l-i/p:^ 
^f-SClt^li^TVi^. ffi^7S:«^l'«> §R I SC 

A'f /'<7.T'l>::i:{Cj;oT, «e3l5CDR I SC7— ^^xi' 

[0 0 1 0] oIflg;&fSO, R I SC7-=¥7■i'^^r\zii 

^©i^*. R 1 S C7— RjUCg-g- 
L^c/W T'^-r >TllfT$n^¥iM:^a- h7^ 

■5. ^fSEJCtSR I SC7-^7^^'5"^r(ijaV^ii5tt 

[0 0 11] R I SC7-^5^i75^-V'©l5ti-«— ASW 

zfy>^. ui^T.f'pmRumfMzmvTc I sc 

*/Mbr^J:^J-^J:-3T^i-&. R I S C7-+7^i7^A' 
(s ta 1 1) *Actii'U7ICj;oT^U-5^ll**/h 
[0 0 12] LtJ^L. -©triS^^nTl^S 3^*5^5:;^ 

it§;cSAfcx;i'-:^-i' h • /i:7;j---7>7>wi6]±{i, tit 

3|5©R I SC7— ^Xi^^^-V-JClioTttS^fC^jft-r-S 
^— (super-sca 1 e r) tt^iitl^T—^'r 

ti, -nswtcij, i^^<D^^^nnmmzWff-t^:Lt 
n<toT, •:/u-\L^y'^(r>7.)V—-fvV^itmtfi\z^^^ 

^^f^-V^ift-g-fcC I S C7-+-r:^^-\'©pgSt|Bli;-C 
[0 0 13] 

[^B;3;5^'^tfcU«fc^i'^'2'^S] Lfcj&^oT. *5!BJ3(D 
-«WeW«fie*<^C I SC7-^5"d7 5"A'iR I SC 



(4) 

6 

7-=^7^^ ^+ tw** bT:^«i^v"^ 7 - V > 7. |6] Jid^# 

Jlitttg©, R I SC^-^OX— A-XA^-HyP-t 
• 7-=^5"^^-\'«:^#tT?.::tT*S. 
[0 0 14] 

[PIS^<»^t--S)fci?)CD^^] Z.<Dmi^-^Mmt^tz^ 
\Z. :^ftm\Z^^-^^ i^ci-fa^y^ • 

h 7*^ ^ :7 X >y U fc#<f? Sr iBl^Mff tcHfrf 

10 — :^5^i7 5^vH^^X h7A^^^'p-t'y hS:7x^y5'-r 
-5fcie)(D^^yU 7x-y^ • a.- y hS:«xTliS. # 

I FOti^l A'«y7r i:lg2A*-y7 7$r'&tr1SI&CD 
^^•t-v h • nyyyiZ^'Ti-ty h ^rgl^iTiS < A*-> 7 

•V htt. l^i^T.^ • yT^JVtm^<omn^=L:zy h ( f 

unctional unit) i>^i^mi$.^tl. B 1 A* 
7 7 2 A*-;/ 7 7 (CgA^nTt^S^^-t hSriS 

Ti/^-So htuv'x^ • 7 7< ^ursiiiffifcco 

x-^iS?S (datapath) T^SanTli-SCDT. 

[0 0 15] ^v75' • 7 7'f -'I'tSI/vT.^' • X— 
— ^MfCT. h7LT*<fcJ*tCttffl^n-5giJ-fe«;/ h05^ 

v7 ^^Ti^nSff ^1- (out-of-order) 

30 ■cmn^n^mzmm:i~yhi,z^^Tmm^nfty'- 
^'i:^i-txn^rztb\z^^mn=i--y h^z^^Tmm•s 
ns. -m^T-^ • i^v'T.^icx h7$nfc7^-^«s 

5?Mtc«^$n. ■iE-(D*i:5tfr-rs-r'<TG)Ji|Mrt=rt (i 
n - o r d e r ) ^^(D^frT&^^TLTiijK^nfc, fSr 

[0 0 16] »^»C^^7. h7*^?>0)^^-fe«y h©7'<J 

10 y -y h^###:/^>5^^^7 h'J-ARlX7^a->-v 
-V^'^X h U— A©7''J7x>y5"S:PItEl;-rS«|gc<D7' 
U7x>;;^iSSStJ:oT^^^fc$nTViS, ^-y«y h 
^f^=##:/7>^ • 7''J7x->5^iSSS5:^iJffl-rSt. ^ 
f*{^^:/^ >5'#^i;^ 0 if Sn5*«^^7 h 'J -A, 

0^'1'>t^'-y-> h$:|ilP#t'yj7x«;/5'-r-5C: 
t7&ipI«iT*-5. ya->-v^#^7''J7xy5^ig8S«: 
?ijffl-r*t, >^fc«5'-y>y h^-^rT. h'J-AlC 
$,S— p{D^^^SIfT-r^l£?S7'P v-v^ CDHfTS: pI 
tEtC-r-&±T'?i*W^i»SW^^7> h 'J-A^&pIfiglC-r 
50 yPv'->?-\' • 7''J7x-;;5'iS8SlCj:-5i:, 
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[0 0 17] &.±<Dh^y). S*W»C 

R I s • 7~-^7-i7'fAr^mm\.T$^n\zm 
yi^) izmnLx. mm-r^z.ii^-simizLrzz.i:X'$> 

CO 0 1 8] *fBfl^©SiJ<DfiJ.^«, Ui^X:? • 

[0 0 19] ^^iC, *^B^©S"JC75fl^&ti« D-KtX 

-y h<,Z^-oXhyyy^^m=S:^:>r^-hLxmt>mm^ 30 
[0 0 2 0] *^BJCDgiJCD?iJ*«. 

-AA«5fej'iitT$nTfc. ^mmizj:-Dxm^ti^±w 
mrmmxji-zfy h iz^^^ss-m^rn'MtLtc z.tiz 

[0 0 2 1 ] 

xwLm-r^, uii, ^XT<r>mmzm.^xm)km.mr^. 
[0 0 2 2] 

I I . ^^7x>>5^a- h 

A) I FUx-5'M8S 50 



8 

B) I FU$4{9ig% 

C) \¥U/ \E\JUm^>'5'yai-7. 

D) PCDv'^;;^' • aL->;/ h<^|¥iHB 

1) PF*J;0:ExPC®J!fll/x-5' 

2) PCW197Jl'::fJXA(i!)i*aa 

E) m^-^Jct/^mro^iaa 
1) 

2) 

3) iBisafisjn 

4) •'r^7.ny'j-t^}df—y 

5) ^Xh 

6) VyyZf-n^ 

III. ^^HfT^H.-.^ N 

A) I F.v^--$>m^(Dnm 

1) I'vT.^' • y7-^}v<Dnm 

2) SiS7'-^'«l8&OPa8 

3) r?i!)/hS:,'iC-?'-37JS?S<Df¥iM 

4) • l/i/X^' • y'-'^m^CDWm 

B) D-h*/;^ h7$ijfflia.--> h 

c) I Euumm.'&oynm 

1) Exn- H • rL--v 

2) ^-V U- • -^-x^;/* • h(OI¥^ 

3) 5='-5'fei?B5«5^xry* • hODPffl 

4) l/v^X^'eJc^^::!^ hcDI^ai 

5) ^^^frrL--^ hCDpaa 

6) %Tum=L-y hnrnm 

8) mmyu-um:::i--yh(Dmm 

9) /N'-rz-^X^iWrL--:, h<Dg¥iHa 

V. ^-v 5/5^3. $5iaia.-.> h 
\iKT\zwA\zmr)xm.m-t^. 

[0 0 2 3] I. l^uzfuty-*)- • 7—^'TiP^'<r 

m 1 (S*^b;3c7)T— +^i>^-v 1 0 OCD«lSSr^-rt.CD 
T'*-i), ^^^yjiyf-'a.-yh (IFU) 1 0 2 
^mfT:i—yh (lEU) 1 0 4it7—^7-i^^'i' 1 0 

(VMU) 10 8, +^>y Vi^llaL--;/ h (CUU) 
10 6, *3J;0;;*^:U WrL->> h (MCU) 110 
tt, I FU 1 0 2 t I EU 1 0 4<Da«E<£5l«{C-y-!}t— 

h (MAU) 1 1 2«S*e<]g^<i:LT, T-^t^;!? 
1 0 0 ^«if^$-&^;t2e)(Dt)<D-l:$>-l). h-othM 
AU 1 1 2«7-=*^7^i7 5^i. 1 0 0©— DO— <t:W7i3 

^(D^ifmnt&mXitl FV 1 0 2. IEU104, VM 

U10 8, ecu I 0 6i3j;DJMCu 1 1 ofSiae*© 
0. 8 5i7P>^it;u-;p«)<sm:^jCMosyD-t;;^$ 
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1, 2 0 0, 0 0 OfS© h7>vX:5'*^e)<ftbtcFnTVi 
1 0 0©SipyD-ky-tJ"*^-^i'>^ 

S«l 6 OMHz-r^S. 
[0 0 2 4] I FU 1 0 2(DS2^«)tSfJf±*^2:7x-y 

^L, I Eu 1 0 4 \z^^nmmm-&nx^^^^^A^'% 

[0 0 2 5] *^BJ<0»ji*JSii«JTtt. 
3 2 k'y H-B^^^T-'^''^*' ^'^"k-^f^^ -D^Ki. 4 
law^^A^^^i-S f^J (bucket) ttCC 

U 1 0 6rtO#^ffl + ^'VJ^i 1 3 2*^e. 1 2 8 f y h 
tg«^^A*7.1 1 4€:iS*bTI FUl 0 2irJ;oT|f| 

1 1 6iisaTjtt.nT#fc©jwffl-^tcj;oTiss^n 

T, I FU 1 0 2 tCCU 1 0 erelT-frt^n-S. ^i^y 
iJiZ/T KU-7.*^*3AcA'X 1 1 S^SStr I FU 1 0 2 

A^e,m;t/5n. Eui 0 4<>:VMui osr^^^ 

itS^-r $fl^*5 H U-X^ffl AX 1 2 0 ±tc 
j^m^nS. VMU 1 0 8'^(Dy^-tX<D{*a (a r b 

i trat ion) ttIFU102<hIEU104©P 

^^WMU 1 0 8 ^nm<Dnm-^m.ii\^xmm-t^^t. 
FUl 0 it^ibum^-iy^ 1 e^r^sbTii^fc^^^-v 

.>->3.$iJ^fll:x->y h 1 0 6-ste2|Sn-5. I FUl 0 2 
118, 1 2 0(DTHU7.Be^i-(CJ:oTVMUl 0 8-v 

men. -^::T?*^£;-r^!^a-^-v' • 

n-5. IFU10 2T«, C©!feS^->' • THUXtt 

^*M:***VMUi 0 8tctti$nfc«>trtSC:^D-t-yt»- 
. i7n<yi7 • •ti-r^-'K^i/2wrpiic, vMuiosA^ 

P>7H1/Xftiriai^'1'>l 2 2^STitS^tC^1r-y VifiJ 
^3zL- h 1 0 e'slteiMSn-S. 

[0 0 2 6] I FU 1 0 2 tCj:-oT7x'V^c5*a;fc^^^ 
X h ij -A<D^«^^X h U -A • A-X 1 2 4 SST' I 
EU 1 0 4i:j!l^n^. ^Wffi^l*. $i]^v'f>12 6 
^:^^bT I FU 1 0 2 t 1 EU 1 0 4WT-^0tt)$n 

1 EUl 0A\f^\zntS.t^Vi^7.^ ' •y7^)V^T^'\L 

y>yh -THl/T.- 'J5'-> • A;<.S:«56bTI FUl 
0 2'\HIDjS$n2). 

[0 0 2 7] IEU104«. ecu 1 0 6[^tCiSlt^ 
;/->:! 1 3 4 h(Df^'CS 0 t*-y h*S)« 
. 1 3 0 ?rabT7"-iS'*X h7L, X 



— ^$r5l0ai"t. I EU 1 0 4*^5"— 3^ • 7i7-t:^t'^ 
t^<7)#)S7 H UX^<*:«Sf]1S>''«X 1 2 8 07 H 
^i-{rJ;-3TCCU 1 0 e^vg^nS. ifc. iWIIA7.1 

IEU104tCCU106 tCDre^T-^O i:0-r^:it 
feT'^-So I EU 1 0 4(i, (KSlx— • 7 HUXSrC 
CU 1 0 G'vjgf <7)tCjiL;t!^ax-^' • 7KW'XtC^ 

H-rsfefeoiiiiitbTVMu 1 0 8 &«tffl-rs. X- 

3' . 7 h'U7.«<Sma55J-t*, $iJ^i3<tt/7 Hl^ 

X • A*7> 1 2 0?:S*bTVMU 1 0 S'^iSSn-S. I 
FU 1 0 2lC?fr^:^'^l'— >3>tS:ftO, VMUl 
0 8tt*t^S-r-5«ja7HU:^S:A*7.1 2 OSl^TI EU 

1 0 4'\)g«i-r5. 7-4^xi^5^^ 1 0 om^mnM^i 

-Ctt. 1 EU 1 0 4tiifelS7h*^XS:fiefflCT, P-H 
/7> h7 • i>3 >*<iEbV^yP A • h 'J 

[0028] CCUlOeii, !^S7 HU7.T^«bfc 

va. 1 3 2 tx-^'ffl*^ V 
•yo. 1 3 4<Dt-feeA^S^-rs*A»e.8SS-r#«*»<>:P 

A»«r*l||^-r-S>ti£5l5'OA'f l/'<>'l'«tg?:«;^Tl^^o 70 

■txil3RA^^^ffl + ^'V->3- 1 3 2 ^;t«x— 

•;/->jL 1 3 4'\7^-fe7.f S^tT'iEb<SIST?#S« 
^ti, CCUl 0 6ttx-^' • A-7.1 1 4, 12 8*S 

[0 0 2 9] 5^— iS' • 7i7-t7>®**^#'^ffl + ^u/->^ 
1 3 2^^c«x-:5'ffl + ^y>'3. 1 3 4*^^«SST-#Ja: 
ecu 1 0 6tt^c**£;-r^<^a7 Hl^7.?&MC 
U 1 1 0-Njgb, MAU 1 1 2d^. SjRL.TV'>-&CD«^ 
51 0 7 -fe X T -5 7 -fe 7. T * -5 WJ 

#S*rtJc:ecu 1 0 6G)v-x*fc«3^5t=^^ 
<y ->:x 1 3 2 , 1 3 4 ^atSiJ-TScDtc+^J-^ifiJ^WW^is 
J;C/S*:t-^U'-V3 >^ I FUl 0 2 I EUl 

0 4*^e>Ui$nfc**IWx-5'E*tM^-::^ttSfc4i)© 

jij)Di»g'Jit$Efc-i^JwMcui 1 o-^issns. 

[0 0 3 0] MCU 1 1 0«. Sf*L<tt5}?-h • 7>-r 
. a- h 1 4 2 ^liATiiO, 

. A'7.1 3 6t::J;oTeCUl 0 6i:©#^ 
1 3 2fC«l^$n, • A'7> 1 

3 8lCj;oTx-3'ffl4^+ -vv:! 1 3 4ICig^$nTl-^ 

. 7,^ 1 4 2 
T'Ui'ltTSO, $iJP>'"^X 1 4 0*^?>^fcilia7 HU'T. 
2r1Sf8cOJj?-hP0 Pn 1 4 6o-n ©li-rn*^'^2l*il 
t^pIfgtCL, 7fs-h*>e,x-5' • A*7.1 3 6> 

1 3 S'sCOx— ^«^:&(*]fejM5:oItEtC-r^. MCU 1 
1 0tcJ;-pTj!n,a$*i2)#p^^'J • 7^-feXS*«, M 

Au 1 1 2<£7i7-t7.Tst€rs*3ns^'f > • ->;^ 

=rK • • A*7, 1 6 2'vCD7^-t:X«rW«f^SW 

T->1^- h 1 4 6o-n <^ 1 ■:?i:Ha-:?tte>n-g). x-^'fe 
jlODlS iiTS^aft^ t . M C U tt$iJfflHg«€:S«'l» A';^ 
B 1 4 GjlSaTCCU 1 0 etCiSUT, JP-H 4 l*5<fc 
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// 

ZS^^-h 1 4 6o-n o^o-^^lt^-r^ 1 :3^ii?SLT#^ 
ffl + 1'-y->3. 13 2 ^fzity'—^m^^r yi^zLl 3 4i: 
MAUI 1 2iz(Dm-V'T-i'^ibm-ti>Zt^mil^-t 

5, 7-^5^ ^57 5^^- 1 0 ommmmm-cit. mcu i 

1 llgSIC^CCU 1 0 6 tMAU 1 1 2r^t:mSk 

©J;5lrLfcG)tt, teSlO^-fe^ra?£:g/McL. MCU 

[0 0 3 1 ] I I . #'^7x->5^- ZL--;; h lo 
• y h 1 0 2(D±mx.U:A>h^m2 

^;*>h*tl FUx-tS'ilS8Si$iJfflli^iS&IC55-%--r.5J^^ 
[0 0 3 2] A) I FUx-iS'iiS|S§ 

•:/5^ • A-yyy 2 6 OtC-B^MtCX h7Vm<^^A 
X 1 1 4*ie.i&*S. :7'U 7x«y9^ W?>;/7t 2 6 0*^ 
?>®^'^-fe .y h« I T^n— K • :i- -y h 2 6 2 ^ffloT 20 

1 F I F03.-y h2 6 A^m^tl^. #^F I FO 2 
6 4CDa^C0 2XT— i'JClT. h TSnfc^^-t h\t. 
^— • ;\'X2 7 8, 2 8 0«:ffiLT I EU 1 0 4fca 

igg w ic ^ 0 Ha L Tf ijffl r ^ d i 75«T ^ . 

[0 0 3 3] Zf^y-y :x.vJ- • nv^r • h 2 6 0 

\i—S.lZ 1 0(7)^<^-ir-y 1 1 4 3&ie>§tt® 

■5. ^^;^t 1 2 8 b'-;/ Hi|i#^-tr-> -)K(cyu 7 
x->'^ • ;N*y7T 2 6 OCD^-f > • y\*->7T (MBU 
F) 1 8 8gB^i^©4:3(D 1 2 8 f-^- hi|g7''J ^x-v^' • 

2 8\iy hUS^-^'y h • J-iyyy (TBUF) 190 
(D^U 7x-y5^ • A'-^-^r • n-^-va >(C. ^?tli2 
■rxDl 2 8 tfy KliT'Pi'— • (EBU 
F) 1 9 2<D7''J ^x-^-^ • /N'-y^T • a^— ->3 >(C 
»#jitJ3:i:*inI«gT*-5. Jfjiy-^^T^i?^^ 1 0 0 

MBUF18 8, TBUF 1 9 0 S;t«EBUF 
1 9 2rtroy"J 7x • A*>y y r • P^r— i^a >CDli 

■rn*''(cmmTii-5^^-t'y h\t. ■/'j:7x>75^ • a 

e>»c:, iI^7*-;U;^;U- (f a 1 1 throug 
h ) ^^-fe h • AX 1 9 4 «, ^^^^N'X 1 1 4 SrT^'J 
•7x-;/^ • A'<v7 7m;^;A*7. 1 9 6 tEffitrt^S^f -5 ^1 
<i:tCj;oTMBUF 1 8 8, T B U F 1 9 0 43<J;1;e B 
UF 1 9 2i;t-(/i7,t^rz»b(Dh<D'V$>i>, 
[0 0 3 4] tlfmT-^'ri^^^ 1 0 OTtt, MBUF 
1 8 8«=S@W*fc«P<-1'>#<^7> hU-A-fcO^ff-fe 
•7 h«:A*-;/7rTi)>S:«?>tCfiJffl$n-5. TBUF 1 9 0 

yj^xy^Lfe^'^-fey h<&A'-y7rf -5;^Je)fC?-lJffl so 



2 6o$:j1Lt, *ft{^^:/7>^^'^rofei»ia*^n 

TliSBl«gtt(D*SiSS:*<D#<^7> h 'J-ASryj 7x y 
^■ti>:itt)^-V^io CO«tlCJ;D. MAUI 12© 

t#^B$Fp1«ft<;^-5i:LT*), ^i>7i< tt>CCU 1 1 2 

d^*T#?>. :^mm0ifi-mT-^7-^^^' i o ot«, m 

BUF 1 8 8 tTBUF 1 9 0*«*5;fc«>H. ^^7x 
. :x--v h 1 0 2tt3in-5nItH4©*«pg*©^'^ 

7. hU-ASryj7x-;;f^-r^c:i*i-C#, ^^mn=L 
-yhl 0 4{CH*UTetTlcUi?gTSJ;5tc;t:/t*LU 

t tifc^^x h u - A 51 ^m^mnr^ ziit^ 

li^^X h U— AA^'yj 7x->'f^$nT, MBUF 18 
8lCAn^)n;t«-&«. TBUF 1 9 OJCSoTti-5^ 

X h U— Aro^^-fe-y h^^TBUF 1 9 0lC^??5E-r-5« 

^^T' 'J 7 X -y ^ • /N* -y 7 7 • :i— -y h 2 6 0 
ilLT. c:ne.cD^^-t-;; h;i^*TBUF 1 9 O*^^)!!:^ 
icMfrtCMBUF 1 8 8p^<D^n^n(DAy y r ' a^r 
— v-a >-NfejJI$n^. -lE-ntJlmlUMBUF 1 8 8J3X 

hT^nfc^^-t-;/ hn, TBUF 1 9 o*^e>eii;^n 

$n-5. MBUFoy— ->3 >^feji|-r-5TBUF^<^ 

[0 0 3 5] EBUF 1 9 2«7'U7x-y5^ • 

/N*-;;77 2 6 0 ^mmt^mOi-^W^') y :iiy^m^t 
?5:-5fcC0T^-5<. EBUF 1 9 2lij(f^L<tiMBUF 

1 8 8^^7.h')—A\zm.nftm-<D^^. oso, 

mt^fctbizi^m-sn^i^m^^y, h 'j-a<&7'U7x 

^^i£3i$nfc#^«y7 h-^xj • ;i/-5^>^fc«-7' 
D->-i^^*abTii;s"r-5cii*^-e#. -r-v\zzf*)y 

x-7 5=-$nTMBUF 18 8 An^nfe#^7 h «J — 
A*iL-rc:<i:;i<7''j7x<>'5^ • /\'-77t • n.-^y 1-2 

wtrj;n«, ^^{rTBUF 1 9 oizmntzzfoz^—i^ 
hu-A®yu7x>>5^«{!Sg$ti, um\zmnrz^^ 
5. zniz^K). ypv-v'-v^'^xh'j-AJc^n^t 

^fe^#iry^>5'^^«, TBUF 1 9 OOfieffl^rffib 

x^muKmrn^n^ztizfj.^, m-ox. zfuy—^j 

•\' • 7. hU-ATy7>5';i^fTt«n^«^«. 
h^<^-ty httfTHyU 7xy5^$nTTBUF 1 9 
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Q\ZXn^tVZ\^^^(D'Q. EBUF 1 9 2-N.3fejiJi;:Kiil 

[0 0 3 6] «^ICMBUF 188, TBUF190*5 
cktXEBUF 1 9 2CD&>«?ttyU:7x.y^ • J'^yyy^ 

T^ct^tC^toTt^So 1 9 4 Srilia-r-S 

:7n-tt#^-fc'> h«r#^/N*X 1 1 4*^blIS^tcai*A 
7. 1 9 6^eSlt*^fc«)CDt)<DTS'5c 
[0 0 3 7] JTST-^T-i^^-^^ 1 0 0T«MBUF 1 
88, TBUF190, E B U F 1 9 2 rtCDT" U :7x 
■5=- • A'u; >'r«it«MJCttF I FOfllig^r^^LTl^fj: 

X 1 9 6JCgE3B^$nTt^'&CDT> ^^ffl^^ v-a. 1 3 

2*^?>B(DtB3nfc^^'fe-y V(r>^^)yx.v^mmz'X 

JlTSoTV^^o ^^-fe^y h*M FU 1 0 2'\5g 

fgT. ecu 1 0 6fftt75)^e)7^-fe:XpItgT*D. ffiCD 
^^^Lv h«MAU 1 0 2(07^7-^7. S:i£Mli:'r'5<i:"5 

[0 0 3 8] ^^^v htt-^|i@/?Ty^U :7 3i^y^ • A* 
yVy ^ h 2 6 0 ^iM^n/JiV^^'&Ti;^*':? Tfc> 

^fi^Ts 1 9 6±fCffi:^^n^^^ir'y hCD?iJ«. -jS 
mz I FU 1 0 2 75?^^m^n;t^^ir^:/ hS*(^)JiS;?^tC 
fi£oTl^:^j:^"tntf/<J:6;^»/^o IHif^F^ ( i n - o r d e 

r) cD^^7.hU-A^J«, t?iJA tf i^-^ h • > 

[0 0 3 9] I t'^- H • :3L- h 2 6 2tl, IFIF 
O^n^y h 2 6 4CD7^'-X75^fF'rE0, yjVx^y^^ 

^-i ^MZ\^(J:>^\^^^^'^^^^ — 3(D^^-fe^y 
;^!3g-r'5 4<@a)^^*^'i?i^6-ii^>' ht^ I "^rn— H • :x 
n^y h 2 6 2tCj:-::pTMff tCT^'a-H^n^o W^C^SJ 

iaii:7P-«$g75U FUl 0 2(D$ijpj|lKgBi^<Dfceii)Jc:^ 
-f>3 1 8*^«b>ft#tt5SnTl.i'2)ratt> ^^"t^y hCDrt 
^« I x33- H • an-y h 2 6 2 IC<i:oT^MSn3^3: 

[0 0 4 0] I K • h 2 6 2*^6cD^^-fe 

^y htt I F I FOan h 2 6 4CD1 2 8 b'u/ h«ISA;t? 
AT. 1 9 8±(Cj|im$n^o rtgI5WlC(i. I F I FO:i 
-^y h 2 6 4«V7i5'/7.U-y • lx>^X^ 2 0 0, 2 
04, 208, 212, 216, 220. 2 2 4 <7)?IJ*^ 

S^$n, VT.^^ • V^y7.^2 0 0, 2 0 8, 2 1 6(Drt 
^75^'F I FO:t^U-'>a >^^rtSP^O-tr*y-y- • ^ 
)V(r>m^mz7^V-'7 - W7^9 A. 2 12, 2 2 



(8) 

0#tc:;^CO^lB!'77,^ • U'>^7.^^2 0 8, 2 1 6, 2 2 4 
^fe2l$n^cte»tc;^j:oT(.>^o A;^/\'Xl 9 8«v7. 
9 ' V-JTs,^ 2^ 2 0 8, 2 1 6, 2 2 4(D&^(D 
A:^?(C^)^^n, F I FO:t^U-V3 >C0m^1t-f ^ 
^l/P^tc^^ir^y h*^ I xn- K • :i:i^y h 2 6 2*^^-7 

VX^^ • U>?XiS'S:A:^A*7.1 9 8*^?)D 
-H-r^Ct«, I F I FOzL::z^y h 2 6 4rtTx-5' 
<^F I FOS/y^ hf -^C^htl^P^lCfrOii^gliJ^CV^, ^ 
10 (Ojgm. ^^F I FOn-^y h 2 6 4rttCX h7$n/i 
#^-fe^y h(DSaE<?)gg^(CBI«5^J:<> 5^*1. IFIF 
OO-- ^y K 2 6 4F^Tx-^^F I FO'>:7 V^^Zh 
i!)^^niLLTAtin7. 1 9 8*^^aig!e9(C I F I FOn 
- *y h 2 6 4\ZXnX\^^< Zt^^-X^^^o 
[0 0 4 1 ] V7.i$'/7.U'-:/ • Ui^A^^ 2 0 0, 2 0 
4, 2 0 8, 2 1 2, 2 1 6, 2 2 0, 2 2 4(D^^ 
\t. 1 2 8 b'^y htS^^ir-y ha)^fc:^y h^&ife^JtCA h 

ncD$*JfPUvAi$7 2 0 2 , 206, 210, 21 4, 2, 

20 1 8 , 2 2 2, 2 2 e^ZXhT-f^^Zth-V^^o tif^ 
L<{t. pm\^^y h(D±y h\it. m^M^—Sc (exce 
ption miss) iiMi^f^JE (except i o 
n mod i f y) (VMU) , >^^U?5:b (MC 
U) , y^>^-AWTA, XhU-A, ^<^Zf:ty± 

yh (iFu) f)^^u^x\^^^. z.(Dm'mmmt \ F \ 

FO-7X^ • UzyT.^^lZAtlJ'^T. 1 9 8 *^e)3BT 

±y h^a-\^t^(Dt.mmz. I FU 1 0 2(7)$tjps 

htmnVX I F I FOOL--/ h2 6 4 I^TM^fJ 

[0 0 4 2] mmiztijmy-^^^'^^ i o ot«i f 

I FOa.:z^y h 2 6 4*^6<Z)#^-b^y h(Dtiit)\^Wik(D 
2^7.9- WT.^ 2 2 2 4d^e)raP#tC^e)n 

T, I_Bu eke t_Oi: I _B u eke t_l#^ 
iru/ M11:^3/N*A 2 7 8, 2 8 0 ±JCiga:l$n^o ^ ^ 

\z. ?:^j^:^■r^^^J^^ll/i^A^^f$B*w BAsvot I BA 

SB l$!lffl!:7^— Jl/H;\*A2 8 2, 2 8 4±tCjiHi$n 
cne>CDm:^/N*A 2 7 8, 2 8 2, 2 8 0, 2 8 4 
tt±T I EU 1 0 4^ili;^^^A hU-A • A'A 1 2 
40 4 <h;^ci:^t>COT*^« 

[0 0 4 3] B) I FUSiJP^SS 
I FU 1 0 2$iJ13MSStt, ^'x^yg" • A'^y 77 • :a 
n^y h 2 6 0, I^n— H • 3.-^y h 2 6 2 4octO^I F 
1 FO:x-u/ h 2 6 4 0:t^l/--S/3 >^ii:«JC1t#- 
hf^o T'U :7i^y^$«J1flDi;«yi7 • ZLn-/ h 2 6 6tt 
±JC>^U ^x^y-?' • /N^^y :7r • :i:i^y h 2 6 0(D:t^l/ 
-->3>$:^ii-r'i)o yU^x^y^'SfJ^Dv^yi? • rL- 
*yh266<i:IFU10 2 tt-j|JW{I«i7 P ^y ^7 • 
>2 9 0*^6 vAt-A • i7P*y/7{t^S:§{iLT, IF 
so U<D::t-^U-V3 >i: I EU 1 0 4, CCU106i3j: 
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ZJ^VMU 1 0 8<D:t^U—->3>t<DmM^t^^v\Z 
UTti-S. ^-^-t-^ h5:SJ?LT. MBUF18 8. T 
BUF 1 9 0*5j;y^EBUF 1 9 2 izm^ji^tSTztfXDm 

[0 0 4 4] ^^(DMWsmt. un^-^yz i q±.\z 
^. mm^^>3 1 6 ±{zmtii-^n^i&.<Dmmmn\tw 

d^MBUF 1 8 8T*-5A», TBUF 1 9 OT^^iiK 
EBUF 1 9 2-C*-5d^«rJ«^bTVi-5. :/U7x-;/5^ 

6 6«I Dfii^^fiEL., yj^x-y^^^JJcSrCCU 1 0 

«S4 t*-y h • ;^'i'>^^&ffifflbT^f^^n^. 
[0 0 4 5] 4}::y h ■ tl'y>-^(Dmmit'A<D3':>(D,^ 

7xy5=- • nv^y • h 2 6 OT— ffitCTi'f^'f 

TT'ifc*., mbuf i 8 sto 

4#<^-t-yh> TBUF 1 9 0T-ro2^^-fe-;/ h, EB 
U F 1 9 2 T©^^-t: h > t3d;tX:7D— • • A* 

X 1 9 4iiSSTa»tC I 7^3- H • a.- «y h 2 6 2 (CS 

4 A'f hC04e<^#^*^^)?'j:-5>ii"C«5^o -ecDi^l^. 
7x-:/5"-r'5^^<£M*^-r-2>t*©7 KUXfe, ^®«T 
&4 t'>v httsfe^J-tCfJ^oTVi^, :/'J7x .y^ 

h'U-7.©«T{44 ti-y LT}f AT^CltT-, 
:/U 7x-yf^S* I D^ryj 7x>;/^g*<i:^a{CMa 

•:5tt<5^:i*^T€-s^tT*-£). cintciO. CCUl 

0 6 tCD-f >5'-7x-7.i^Ci>fcie){Ci£:-5;^i^7 HU 
[0 0 4 6] I FU 1 0 2*^e>J±i$nfcyj 7x-;/^S 

iSLcrymmzny^xm^^-Q^^^Lv h*«ccu i o e*^ 

it>m.n^n^^o\zt^t:.Tt>\z. T-^T^i^^^ioo 

TtJCCU 1 0 e*^^)©^^-^^^ h<l>jl^<i:— iflJC I D 

^i-TSifr 5 n-i) t , $ tiTt s jI^ 5 nx Tit V i 

iifiPOTT^'J^x-y^i^b^-t-;/ h-75**-50T, I Dfit«: 

■t-;/ h©7''J7x-:/5"S:Sd5{ii$n;S:ii^i{c:-^tO. ^■ 
oDW^ic^;*;© I D«tt, *^!!ia©*s^-pTii-5:7x 

'>^S*-^-5-©<i:#7''J 7xy^ • 2 6 0 

[0 0 4 7] ':f^)yzs.v=f-ymuVv^ • h 2 6 

6«7'U7x-;;^4^JRgB^J (7U-f) 2 6 8 ^iSJ^JCW 
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SL. C:cr»ga^J«MBUF 1 8 8, TBUF 19 0*30; 
t^EBUF 1 9 2rt©S^#^-k>y h • y^L-y^ • n 

h 2 6 6«SJ?i3±0^7'-:5' • ^-f >3 0 6*il 

ffi5lJ2 6 8tCS#i2.trc:i:*«T#?). .E?iJ2 6 8rtT 
>l-f > • A*y:7T • Uv'X^S'S 0 8tt4e<D4lf >v 

h I Dffi (MB I D) , 4jS<D 1 t*-v V^i^yvff (M 
10 B RES) :te±UJ4<Hroi t*-;/ hW^-77i?' (MB 
VAL) SrX h7UT*5<fc«i>©t>©T*0. Cine>© 

hficBgfjicMBUF 1 8 ortoj-^-n-^^n 

nmz. 9-fvV-nvyr-V'y7.^3\Qi::.^m. 
n^yy • i 2tt. -5-n-en2ffi©4 h 

I Dfit (TB ID. EBID) , 2 fi© 1 f-y J-^iK) 
(TB RES, EB R E S ) * J;t; 2 fflCD 1 
t'->K*^S75^ (TB VAL. EB VAL) ^7. 

20 3 1 4ti 1^CD4 t:-;/ h I DM (FT I 

D) , im(D^my'7^' ' \d.vh (FT RES) *5J; 
lXHHO*3a:75^ • t' v h (FT VAL) SrXhT 

[0 0 4 8] 4^iHl/vXi$'gH?iJ2 6 8 A- > 

^tl. K^-r^t^«, yU7x-;;^S*7i^CCU 1 0 

6tctiJ$n-5;tyt|c:/'J:7x-;/5^»J1Wp-:^-y^ • 

30 SltlJSt, 7^'j7xy-5^»J»P-:^-yi7 . a.--;; h2 6 

«?RU'vXiS'|H^J2 6 8SrX^-v>bT. fi^fflpltg 
I D«t*^'^^*^i*'pA\ yj 7x-y5"S*m#irf&^ 
^nft^-C:/<D':fuyj^y^ • ^vyy • n-^— e^g > 

d^fiBfflnrflgT$)^*^i'-575^S:*iJP^L-, ecu I BUS 

Ymmy-iys o o©4>cii^ii^TCcu i o ei^^^yj 

7 X y 5"g:i<^Stt#tt -5 d t*«T# S*^ f 5 A»€:*lJ»r 
$J^8|^-r>2 9 8±©CCU I 
READ$!lWf^Sr#^b, >^:7 U ^ > h^nfc I D 
40 flISrCCU 1 0 6 ii^^nfcCCU IDm:'3A*X2 9 
4±fc2im-rs, :/'j7xy5^f21tPy—>3>tt. *f 

m-^\zmmf}^pimT$>^o 

[0 0 4 9] yj7x>;/f' I D«S*75^CCU 1 0 6 
ffiSnsrotMfrbT, MBUF 18 8. TBUF 19 
0, *fcttEBUF 1 9 2rt©S^i:-r5IE1tD'ir— -> 
3 >»I^f£;-rS^^t?R^>'7:^'g3?iJ2 6 8l*9<^ I DtBltD 

50 [0 0 5 0] ecu 1 0 6*iJJAWJC5?*$nfc#^-t':/ 
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17 

h?r 1 FU 1 0 2'vJggi-C#-5t#«« ecu IRE 

#^-fe«y h I D*iCCU I DSJIB^-f >2 9 6±fr2l 

«4^?HU'>'7.3'i25^J2 6 81*3(0 I Dfitt^l^j:? 5 i^$:7. 
4^-\'>LT. yj :7ai>y5^ • A'>y 7r • h 2 6 0 

114 ^^^iL-xyj 7x-;;^ • n^yr • ^ 

-<v h 2 6 0[*3CDig^py— ->3 >IC»#i^itl, 7D lo 
. o-r:-; h2 6 2tCjKSnS. <!:^&©«^t), jt^^Si" 

[0 0 5 1 ] P C Pi^y • h 2 7 0 «. BATT 

3¥b<UiWrSJ;-5lC, I FU 1 0 2^{*:^ii-^TMB 
UF188« TBUF 1 9 0*3j;n^EBUF 1 9 

■r^l^, PCa>?y^ • :/D.>^ 2 7 Otti 5^rj— K • 

h 2 6 2^$iJp-r-2)t|WlBtir. -^-^A^^Klfp-r 20 
-£). I T'n-K • rL--y h 2 6 2 ICJcoT 

^^t<i:MfeO*^ft'5nI^tt®»'5#^SP^J'«A:^3 1 8 

<&MSbT$<jffli:7C]— h 2 7 A^m^n^ti 
•s. $irfai:7P-i^aia.-y N 2 7 4tt*fl=^#:/^>^ 

^^i:«l^^:/'7>^#^, P— V^h-^;! 
T- h^-y • >^P->-v-\'^^43j;O:S>:?C0'J:5' — > 
^^S:-^tf$fJi2|:7P— ^^S:«lfiE-r-5&^^S:5'P— K 
$nfc^^-t-v h<Z)'f'*^^*"JlS'J-r^. $iJffll7P— «ltBP. 30 

-yh2 7 4\t.mmm^^^^>2 2 2^m^\.x. p 

CPv'';/^' • h 2 7 O'vit'g), rW$iJ1flIffl^tt, 

I xP— H • P-:::-^' h 2 6 2 tC?¥aE-r-5#^-fe hJ^CO 
SiJP^P— ^^^<OP^r— v'H >i:aSIS:*LTtiS. C 
n^SitT. PCU-Jyi; • 3.--.jh 2 7 0\-i. — SSW 
tC«#^tCAn^.nT, ^-f >3 1 8^fiTPCPvy 

a.-<y h2 7 0\,-i^W¥[^-fv>J-^'^d'—y'y h • 7 

PCPv^'Vi' • P-— h 2 7 OtS;^ ?)Jr^-f >3 1 6 S: 

-tr<> hd^MBUF 18 8 *fc«EBUF 1 9 2'\ii^n 
^i. :/U 7x-;/5^(D?te5fe^TBUF 1 
9 0 tL,TS*?t-^. T'U^x-yf^-SJicSrCCU 1 0 6 
^Jgt":it*^'^^*«t:?"J7x-;/^©JffllPv''>i7 -P.- 
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h 2 6 6 *^*l]»if ^ -/'J 7 X «7 ^^'Unu'Jv ^ • 
aL-yY2Q&\t. CO«^fe7'f >3 1 6S:iSSUT 
:^^-yi' (HFpI) (S-^S P C D V .y • P-X-y h 2 7 

hW>^ (ecu PADDR CI 3 : 4] ) $r7H^A 
• ^-f >3 2 4$igSbTiatt»CCCU 1 0 Q^mtZ. 
t*nISHc-r-2>. Jintra^JC, PCP-^yi' • P.->y 
h 2 7 0tt»rUVi{S^^-v?3!l^e)i^a'^-v''v<7)^SS75« 

3 2 8S:iS*bT, ^-y «y h • 7 K UX©fill<bS6^J- 
(VMU VADDR CI 3 : 1 4] ) S:T KU;^ • 7 
'f>3 2 6S:iSffiLTVMUl 0 8^igLT. ifeJIlT H 
l^7.{C^^-r ^-v'^^*^i£:^ST'3^j:Vi«^«. VM 
U 1 0 8 tc<k-&:t'^^-->3 >(i£^ST;^ii. "toii^t) 
*)\Z. &M<D^^f^Wii)m7.\ 2 2tC^l^Snfctt5*^ 
■y5"tC^?¥^nTlii><DT, ecu 1 0 6tCj;oTHll^ 

[0 0 5 2] PCPv'-yi' • P-:iy h 2 7 0A^S*Lfc 
{S«*^^iKia'v-©^^B#lCVMU 1 0 SJC^-^U— v'a 
> • X^— ;^)<fiCl-5i, VMU«»]i1-*Dj;i;;VMU^-Jfe 
M'^ (miss control) ^'0332. 33 
4^aUT^^$n^. VMU^-iSc$fJ^il^'f >3 3 4 
«^^3g§l^««lfll (Translation loo 
kaside buffer:TLB) co:=F-aSr^$ 
f -5. VMU^RM^-r > 3 3 2 ±<0 VMU0iJ51-©l^ai{t^ 

ttfi&©t»m*^e::s<i:^^-rf>. i>-rnro«^t), pc 

5S^*UTVi-50T, PCPv-yi? • P.X-> h 2 7 0« 

[0 0 5 3] I F I FO$iJiSlDv-;/:i7 • OLX-;/ h 2 7 2 
« I F I FOP-X-y h 2 6 4Sritg^lC-y->l?-ht-5fc«i) 
<Dh<D-CBb^o PCni?>yi7 • P.X«> h2 

7 ojssiiw^'i' >3 3 6 ^mmLTm'mm^^tiitlL. 

#^-fe>y h*^ I xP- H • P-X y h 2 6 21}^^Xtin7. 

1 9 8iiS4Tfi6ffl^Iflg-e**:it^ I F I FOfHPDi; 

. XX-; h2 7 2(CjiJ5lT2). IFIFO*!ll|P.X 
yV2 7 2\t^^Mv V^^»m^rz^\Z. «*j||CDffi 
m'^mti'^ 7.^ • 'J 20 2 0 8, 2 1 6, 2 

2 4S:S*;-r«1ftiiJ«:fe^TVi5. -^7.^- U'JT.^ 2 
0 2, 2 1 0, 2 1 8, 2 2 6(r>^^(DmtS\i.UW^7. 

3 3 S^ijSabTI F I FO$iJ^XX>> h2 7 2^m^ 

h«2 t-y h • Ay77 • 7Hl'7> (IF_Bx_ 
ADR) , h'J -A • >f • t*-y h (I 
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F_Bx_STRM) , ;feckt^¥-Wyif-> h (IF_ 
Bx_VLD) die>;^oTVi-5, 2 t'-y h • A'-y 7 r • 

jtUTi^-So -^^Os ecu 1 0 6 j!>^e))l$nfc^^-b 

•yhtJ. «3Jx.tS> y^>5' • ^'^l^— ->3 >©^'-y-y 

$n-5. ^45-lr-y hl^©«*aw^^S:-*WJC^T;t* 

[0 0 5 4] Xh'J-A- H-y htt, ^#f**©J«57 □ 

— #^^^^T^i■^>^^■fe-y hCn^r-v-a >Sr^b. 
I F I FOa- -y h 2 6 4 Srii-S^^COX h 'J— AlCjg 

n*^:±:S:S*i:LTl^-5. ^-f >#*^;^ h U-Att- 
JiStX h'J-A • e-y hfii*iO©i:#MBUF 18 8$: 

d^Sn-Sxtr-Si:, ^JS-r-5#<^-t«y htt-7-:;7*i#tt 

-fe y hta I 7^:3- K • nx-y h 2 6 2 (Cj;-pT^!15$n 20 
-5. ^ft#^$'J?SI>'D-^^«»iii4-PST^<^-fe-y h 
(C??fiE-r?>Ci:**T#«). iE-OD&t, #^-fe-y htti F 
I F03.- >y h 2 6 4©gfe||OfiefflnTfig/j:V7.5' • U 

[0 0 5 5] ^f1^##y7>^#^®:$'-y-y h • 7 h' 
^:^<&*lJII?f-r-5fc*H. I EU 1 0 4<Dmn^7 

KU-X (DPC) , 7> hU-A • t'-y hT-J&S^nit* 
^!|=^^^#^*^A-pTli^#^-t'y hCDffl*fD^r— ->3 
>, $iJffll7n-.^Jtl:x-«y h 2 7 4*>e)t#e.njt^^-fe 
>y hl*3(D^#^#^<^n'ir— ->3 > • :t7-b>y htt. U so 

H*^6f#e.n;tffl*f:/7>5" • :t7-fe-y>fit<i:*S^$n 

tiX). PCnv-y^' • ^--y h 2 7 OtCJc^TX 
n*. ^S'-y-y h^^T, HU-ACD«*;!JCD#^-t -y h 
tt, COT H^:^S:ffiffiLxTyU7x>y5=-LTTBUF 

1 9 OtCAtl-SCtT&^T^S. PCPi^'y^ • nn-y K 

2 7 0<K>tzmzW^mzM^^ntzzr^y^ ■ n^7P^\Z 
J$:1;t I F I FO^::i'y h 2 6 4«MBUF 1 8 8 
«TBUF 1 9 0*^6P— KA^^lte^n-l). lO^fcti to 

2 tjfitio^f^^f* D— ^^Sr■g^^■c^iS 2 se 

-fe<y h^^Sn-Si. ^-CD^^-fe-y h U -A • t'>y 

hfiifC0<DV-;^;5M^tt^>n-5<. 2Sg©^'-y>yh- 
h'J-A«7x'y5^T^;5:^iCDT. df—^y h • 7 H 
U'y^«PCD>'>y^ • a--y h 2 7 0 {3 Jc-pTtt^Sn 

^n^J.n(D^^^Ly h« I • :3.--y h 2 6 

2<£iibT^!ia-r^:ii*^Tir;^tii. 'PU<t^. 



[0 0 5 61 ^fEBflOjffjilligfiSJT-ia, P C D V >y ^ • 
aL--y h2 7 0tt«ii5 2ilST<D^'^-t>y htCi^nit^ 

^, 7> hU-A • k'y h<D^^bT-7-i7:i!)t#ltf,nit2 
^'^•t-y h<D^'^<D^-yy h • 7 K U-7.li4 -^(7)7 K 
• US^X^'WE^nCT. h7^?n. ^'-y>y h • 7 H 
UXtt^^^-t-y hl*3<^)?*Ji£:-r**«=f^#7P-^^«)P 

[0 0 5 7] «*)!]CD)ll)^rt^mt^7P-^^oy^> 
5=-iiSS7i^«*$nS<i:, PCPv'-y^ • rL--y h 2 7 0 
«, r7>^*«fT*5n*«-&HttTBUF 1 9 0<D|*9§ 
SrMVUF 1 8 SlCfejilt. TBUF 1 9 0 Wrt^ldSl 
5y)<OV-i7>&{^tt^J:eilC, ^-f > 3 1 6 ±©$ij^m^ 
JC<koTyj7x y5^WrL--y h2 6 6 {Cjg^f So 

y-y h • X hU-A*^^<7), •:/5>5"A^fT 
t)n-5^^«pt-f > • X h'J— A*^e.O#^-t-y h7i<. 

1 F I FO:i:Z'y h 2 6 4(c*-5t I F I FO:x:::-y h 

2 6 4*^e,i7ij 7sns. 2Ss$fc«^na^o^f!|= 

f^^XP-ftfJiai^^T&^'mi X h'J-A • h'-y 

U— AA^^>©^^-fe-y MS::'"U7x>y^$n. MBUF 
1 8 8 ifcttTBUF 1 9 0-fy^^<D^^ily htt:7'^> 
5^ • A'-f 7XtC^t:i;T I ^a— F • OL- >y h 2 6 2 

L.T«ia$n, ^^{^^yu—^^-bmi^^mzm^-^n 

IEL.<^£>iX hU— A^^-lr-y F I FOZL 

:Z'y h 2 6 4*i6i"J7Sn-5. 

[0 0 5 8] I F I FO:x-«y h2 6 4*»e.jEL<&lri 
X hU-A#^)5«i7U7$n/Sit#, 2#B©^m^# 
7P— ^^7i« I F I FOn--y h2 6 4 ('J^o Tt'>T> 
««!JcO^«^f^^7P-^&^-fe>y htC-?-nm<^)^ft#€r 
7P— #4^AS^*nTI.»i^cVii, ^2XhU-A • f«y 
hOT— :^75i^'tV!>/i#^-t-y h<D^—^y h • 7 h'U-X 
«7 Kl^X • U'v'Xi5'0*ffl(DgS^JlC7'P^- h$n 
S. V>rn©i®^t), *^^(^^XP-^^<£r^^T'^>S 
:;^i:o#^-fe-y KtilxOI— K -a-'y h2 6 2*abT 
P^-rSClt*^^tglCi^£So b;t*^oT, XhU— A• 
h • 7 h*^XS:thg-r-2)eWO;^c*tC. y^>5^ 
• AM7X5!>t#5tO^#f*#7P-S«fflHJi»^T«jEL< 

7-r'^#^^-fe y h • Py-->3 >IC-7— ^/^rott^g 

W<D;tii?)ic, #i£WS))^ii7P-o^{bicv-i^^-:3ttT 

ti#, I F I FOOL- y h 2 6 4^£:jiLT)iB);-rSC:t 

[0 0 5 9] ^^-by h^£VX^ • \^i^7.^-b^ibmU\Z 
i7 U 7T-2><DTtt;Jj:<. I F I F O ©JtW P >y • a" 
y h2 7 2«I F I FO:ir:«y h2 6 4 <7)*tJ??T-5'7X 
• U-:^X^(Z)*iJSIUvXiS'lcA-3Tti'2)#g!ie-y h • 
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-->3 ^tt^-f >3 3 6{Cjlltii3n-5M^»«^TPCD 

S?Uv;^^2 0 2, 2 1 0, 2 1 8. 2 2 6 (D&-«r(DA 
;^«4^}5i>'N*X 2 3 0 ^fflUT I F I FOUnuV^yC • 

ji^iiiSt«J<?57— =t=-7^i7^-V 1 0 0TH:ine)<D'7::^^ft!l 
mVJy^92 0 2. 2 1 0, 2 1 8. 2 2 6 F*3C0k'-;/ h 
I F I FOa--y h 2 6 4HJ;-57^— • -yy h • :t 
'<W'-->3>i:MfT^T. S^c«ffi3ibT I F I FO$iJ 
S5:x-y h2 7 2»CJ:-pT-fe';/ h-r*Ct*«^tgT» 

Cl®«tl»Cj;0. I EU 1 0 4(D:t^U-->3 ><h 
#|nlffi»C. ^^-fe<>' • Uv'T^^ 2 0 0. 2 0 

8. 2 1 6. 2 2 4oi/i-rn*Mc^jXii^. Mj$?-r-5«ja 

1f««:-77.5'Sd«9U-:^:^3'2 0 2, 2 1 0, 2 1 8, 2 

2 6 {c»€riA:t;^ tTi^T^-s. 

[0 0 6 0] $<JSI*5<tO:4*JRA*7.2 3 0±©i6 

limUmv-i I F I FOJ-ri y h 2 6 4<7) I F I F 
O^'^U— ->3>«rPltgfCL. Jt^-r^. I F I FO-> 
y h«$ij||5'f >3 3 6 ^riibTPCDv'-yi' • 
h 2 7 0*^6tb;^^n/t->7 hS*$iJffll«^^SttT I 
F I FOrL--y h 2 6 4JCj;-3TfTt)n-5, I FIFO 
©J^:x--7 h 2 7 2tt, ^^-fe-v hSrSltAn-SVX^ 

•U-:/X3'2 0 0, 2 0 8. 2 1 6. 2 2 4*^fiefflnl«g 
■Ua&^t. SUSIffl^^^-l' >3 1 6 S:SSbT:/'J 7x 
y^'S'JP:!— «y h 2 6 6 trSloTyU 7x •v^' • ;n*-;/7 

T 2 6 Od^e^COKS^^-t y h<&eji-r-5c:ti&s* 
-r-S. ^^-b-y hJi^'SHI^tl^i, SE?iJ 2 6 8 rt^Jt^S 

[0 0 6 1] C) I FU/I EU$ijm >^'7x— X 
IFU102,>:IEU10 4 i^£:*S^<$lJffll<>^'3'x — 
7.^iS<Jffll/^*X 12 6 \z^-oxmm^n^. zi<Dumn7. 

1 2 6«PCPi^-yi7 . ZL-'V h 2 7 OtC^iggSn, m 

03 4 OSr-SfiL-TiS-tditCjcO. lFU10 2tt 
fi)Oji^:t'<l'— ->3 >*ii531b, IEU10 4t©ra 

=y^y2 9 2iiilST-P>'-7i' • h 2 7 O^m^btl 

Cin^feSl^T, t'J0j?ii5>-SJRS<JfflHl^**7'f >3 4 

o±t2iffisn«)i, I Eu 1 0 4tti4fTW»ciifT^fn 
«. fijo^i^if^^-os 4 1 ^^iiLT^o to^n 

I EU 1 0 4*^PCDv«y^ • rL-<;/ h 2 7 OtCj; 
iZU^t. I EU 1 0 4tt5-1" >3 4 0±©tiJOii^§ 

mvimmmimt:n'&-r^. i fu i o 2\z^-dt^u 
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[0 0 6 2] I F I YOW^'O ( I F I FO RD) SO 

m'^^\t 1 Eu 1 0 4*^e.m;^j$n, Sfe^covT.^' • 

VV7.^2 2 4JC#fiE-r***^-t'V h*<llff«:^7Ufc 

2 7 OH I F I FOrL- .y h 2 6 4T I F I FOi^^ h 
• ^^U-->3>$^fT-rS.k5{C I F I FO®ll|P>? 

[0 0 6 3] PC-1'>^'J;*>hS*i-y-'rXfii (PC 

10 iNc/s I ZE) ^s^ll^fil^'^>3 4 4±^CJim;^n 

-1- X^lcfcitMStf ^ J: 3 JC P C D -y ^ • a- -y h 2 7 

oicJi^-r-So cnnj;DPCPv'>yi7 • a.->y h2 7 

0«. SCE<D:/Pi''5A^^7. hU-AfficDg^OaJiaif^ 

u^vU - (DPC) SiMM^-rSJltTi^T^ 

[0 0 6 4] ^'-y-y h • T KUX (TARGET A 
DDR) «7 HUX • ^-f >3 4 e^ri^aUTPCP-:/ 
20 -yi/ • ;L--y h 2 7 OiCjg^n^, C©^— -ir-y h • T 
Hl^XlJ I EU 1 0 AoyV^JT^^ • -yy^MZ-Ts 
nx t^-ST^— 5' ct o * S T?'^ >^^^©{E«5' - 
y-> h • T H l^XTfe^, b:fc:^<oT. y>y h • T 
H UXi^H-^-r-5fc*tC I EU 1 0 4CD:^^U'— v's > 

[0 0 6 5] SiJffll7P-i^l^ (CF RESULT) SiJ 

ffll(i^tt$iJiS^'r >3 4 8 ^iiiSLT, PCPv'-yi'- 
a--y h2 7 O^xj^btlT, ^^E^g^snTli^^f*^^ 

>y/7 • ZL- -y h 2 7 oti, ^ft=##7P— ^^«*fT© 
iK*ibT, 7xy^ • A*-y:77 2 6 0 t I F I F 
On.--y h 2 6 4 {CM75^tXTli^#^-fe-y h<D<i:n<&=^^ 

[0 0 6 6] tKtP*^© I EU^h^'J^'->iy$iJ^(t^ 
(IEUU3'-» *<$iJ?Bl7-1'>3 5 OiSrSltasn 

T, I EU 1 0 4 lCj;oT$)^#^:^^^fT$n;^c:C:<i:Sr 

I FU 1 0 2 fdji^T^. cn^cD^^tcij, yp->— 
e. CO 'J ^7 - >^h'^tt;N- h* X 7 fJ f3 3i*-fflS;u- 

h U— AlC^fLT^^^x-y^^ • :t'^l/— V3 ><£rllM 

■r-5J:3{ci FU 1 0 2 tca^-r^fci^fcjien^. z. 

ne.ro{t^«r I EU 1 0 4*^f)tBt-;it»Cj;0, ->X5" 
50 Al 0 0<7)iE56Jii::t^U— >3>«:iNl^rSC<!:*«T* 
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[0 0 6 7] ^^^^ff PC7 KU-T. I F_PC) 
ttTKU;^ -^7.3 5 2S:SSLTI EUl 04'N2le 
n^. ::<D7 (DPC) « I EU l O A\ZXr> 

TSIfT$n^iE«t/<£^^€:Ji^LTli-5o 0. IE 
U 1 0 4 Tii^ffiCO I F_P C T H i£3ii^ Lit^4f$r 

€rji«?)^::i:*^nItgT^^i: I EU 1 0 4 7!)t*iJ»ff ^ 
i, PC I n c/S i z e^t^TiU FU 1 0 2 tcii^. 

n, BPB^iciseE© I F_pc7 KuxiBicseiisns. 
[0 0 6 8] m.mz^ y h uxt5cfco^j'x;&fS]5^-5' • a 

;^ 3 5 4 «#i*U'>'X:J'C07^— ^$rfi3*T-2>fc«)®fe® 
dCDT^"— I EU 1 0 4 {rJ;oT I FU 1 0 

ViyJsi' (D^—^\t—mz I FU 1 0 2 Ti^'fieffl T ^ -5 J; 
PJCI EU 1 0 4fc:J;-pTO— h'^n, 

n-5. 

[0 0 6 9] D) PCDv-y^ • hOpiSi 
PCSiJ^^a.:::-;/ h 3 6 2. fiJO >y h 3 6 
3, :/'Jr7i->^pc$iJffliaL-y h3 6 4*5J:OC||fTP 
CSfltSSOL-y h3 6 6 S:-&trPCD>?yi7 • rt" h2 

7 o©p*fflia«0 3{r^^nTi^-5. 

[0 0 7 0] PC$iJffll:3.:^y h 3 6 2fS'r>rS'7x-7. 
• AX 1 2 6S'ilLT:/U7x>y5^SiJS?rL-<y h 2 6 30 
6. I F I FOSlJPDv-y^^ • IL--;/ h 2 7 2, 43j;Z>' 
I EU 1 0 4*^e.SiJ?fl{f^*SttT. yU7x->^:tect 
Z^lgfrPCaiSa--;/ h 3 6 4, 3 6 6 tCjrt UT^'-f 5 
>i^$iWS:ff SiJOiJt^^iailn.--; h3 6 3 «y«J 7 

^ffl^TS. :^U7xy5^PC$!l?S|:i->j/ H3 6 4tt, 

T, T'lJ^x-;/?^ • /N*-;/77' 1 8 8. 1 9 0, 1 9 2^ 

IC. :/'J 7x-;/5^PC$iJiai:i- •;/ h 3 6 A\tmW7 Y-V 
X • A*X • 7-f >3 2 4±©CCU PADDER7K 
U'Xi7 KU-X^OS 2 6 ±©VMU VMADDR 
7 HI/7.$r-g-tf7''J7x<y5^<g!g7 K l^X ^^^fig-T-S) ^ 
i^^fflSr^. ^-Cifi^, T'U 7x-7^PC$)Jffl)rL- y 
hS 6 4«^«©7''j7x>y?-PC{gS7 Kl/Xfii^ffi 
i^-r-SCtSrS^-rS. 50 
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[0 0 7 1 ] yj^xy^' • ir^v-=^B y\i.-mzu 

m=P^ > 3 1 6 ±$rjitii;^ njt^J^SSIt^SraLT I F I 

vommui>-j^ • iL-.y h 2 7 2iz^':3xmiib-^n 

C:n<£SttT> PC(6iJSl3.->y h 3 6 2ttVKoA^ 

«D$iJP«^Sr*fiEtT$!lffll^-f >3 7 2±JCtb;'3L, ^ 
'J7x>>^PC$iJWrL-y h$:l!!f^$-ti-T7 h'l^X • 7 
-f>3 2 4, 3 2 6±{CPADDR7 KU-Xt. 
l£i;i;TVMADDR7 HU-X^^^-r-S. ffl3&t0*»e)4 
i-CC^)<>i7iJ;^>K«^fc$fJ|D5<>3 7 4±tCii{li 
$n^i®^fe$)?);{)i, Z.n\,tPCm'M=t--yh3 6 2iii 
ISffi©yj7x>y5" • 7 KUXAi6#<^-fey h07x'y 

2Sg<DS*{C*tLT{ig^to-l3-«rfT-:3TVi-5>4\ 
7x>;/5'(Dfc«6{c:;A:<D±(i^^h^-t':/ hiSrM«LTVi-5 
i)\ tCj;oTSliS, «^tCig^5E©yj:7x>y5^ • 7h• 
^XPF_PC75tAX3 7 o±{ciiai$n, nnpcm 
m:3--y h 3 6 e^v^s^n^, 

[0 0 7 2] STrLl/iyg 7x-y5" • 7 HU-X«ti<t?*^ 
CDV-X*ie>»^-r«). 7 KUXOD±i|;a:V— XttAX 

3 5 2MffiT^lff PC$iJ«frL-.;/ h 3 6 6*^5.illtlS^Ftl 
i^c^^SCD I F_PC7 KU-XT^^o IF 
_PC7 K^X*^^,ii'J:S'-> • 7 KU'X^s^^n, Z. 

^n;tt^, y'jyx.y^p cMm=L-y hiz^-DT$) 

tTffifflSn^fccDT^^. IF_PC7Hl/Xtt, ;i 

n^.cD^^7)^*:Kn^;tt;^ic, yj 7x<>'^pc$ijja9:x— 

>y h 3 6 4f^®Ui;x^'tc:X l-7$n'5. Cl<D<tpfCL 
T. PC$iJffll:n.--y h- 3 6 2«$iJia?^-f >3 5 O^iib 
T I EU'JiS'->«^i£Slt^c<!:#. yj7x-:/5^PC 
©JPri-.y h 3 6 4p^0O^ — > -Tl^UX- Uv'X^' 
<£rS*?L.T»fbli>''U 7xy^ig2S7 KUXS:«lOttS-r 
fcttTJ:<, z. rnzj^-:>X 7t<D-;f a if 9 A^'^ 7. h^J- 

[0 0 7 3] :/'j7x^/5^- 7h*l'X<D'b5— OODV — 
Xtt5lff PC$lJ^SI:l->;/ h 3 6 6f)^i^mn^—yy h • 
7 Hl/X • A*X3 8 2^iiiSbT, fe^lH^IEUlO 

4 *^e,iSi&*f^' h • 7 H UX • /N'XS 4 6 SrMte U 

y.;; h ■ 7 H uxijj. ^npcmmo.-y v-seeiz 

J;o-Cilt^lCfh^T€-S>7 HI/XT*-?). «e*f^-y>y 
h • 7 K WX«, Cin^©^'— y h • 7 K U'X^&i I E 

uui^x^' • :7r'r;i't:At>Tii-i>5^— ^'t:ft??-r«(D 

I EV 1 0 4\Z^0!.:^ii:^'Jli'm-f)^Sb^o ^-'^'y h 
' 7 K UXtt5'-y<y h • 7 K 1/X • /'\'X 3 8 4 ^iS-p 
Tyj7x-7^PC^i29aL-«y h3 6 4^x21^)^1, 
7x«y5^<KS7HUX<>:bTfieffl$n-5. m^^-^y 
h ■ 7 HUX^It»-r^l^, ^JiSf -5>^7>5'^<^«:t 
I xrj- K . =L~y h 2 6 2yi>5,;N*x 3 

[0 0 7 4] yU7xy5=^<gJg7 KUXO*)^ lOCOy 
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^fTPC$iJP:i-'V h 3 6 6T^-5. 'Ji7-> 
• 7 H • nT. 3 5 2' ^fficD I F_P Cfit (D 
PC) $yj7x«y^PCS(lfflla--;/ h3 64'N|E2|-r 

[0 0 7 5] dCOTHUT.^. fJDii^, h^.yT'-f-© 

:7x<y5^PC»J«la.::i-:/ hS 6 4«, iB?Lli^<^7. h U 
- h 3 6 2 tt. *rjiST-2)fiJ 0 h ^ y Zf^m 10 

;i/-^>*fc«-y-:^Ji'-5^>j5*l^fT$nst. lEUi 

04*^^7-03 5 O^igSbTI EUU;5'->«^Sr 
ffi:)?, PC$iJffl:i:::-v h3 6 2ti^-f >3 7 
2±(0PFPC«^«>— t?<&aLT. *5d;l/^-f>3 5 
Olii*T2fe^nT*T3lff $nfcU ^'->#4J© I Dir 

TP C DvJ-^i' • h 2 7 0 tct^yj 7x-;;^ • 

[0 0 7 6] yU7x v^<Sffl7 h*l/7>75t|X0 20 

43d;i;Cx— rS' • ''N'X3 5 4-CfeS. IEU10 4tCJ;o 
Tth^*fcttD-H3nfc7 */S:«^J>;&<t 
^>^-X • 7 F UT.m-i'f—^ t LTAX 3 5 4 ^ilS 
bT:/'J >'x-;/5^PC$fJ^:i:^-y h3 6 4'^feji$n 
'-^-X • 7HU';^«h7y:/- 7HUX • 5"-:/ 
;k Siih^-y:/ • T^-^^-'l'^ iSctOJ'K-x • TJ'ai^- 
^, ;n'X3 5 4^abT, yj7x-y^*5J;0^PC$fJ» 
:x->yh3 6 4, 3 6 6 rt® l'v'Xi5'0^< S:Si*5tS so 
Hi^bT^^COT:. -^-/X^O^^^CO^^S-r^fiiffi* I E 
U 1 0 4 <&jlbT5ttS-r^c:tA^BjfgT$.-l>, 

[0 0 7 7] UtTP C$iJI?a.- <y h 3 6 6 PCUm 
rL--7 h 3 6 2a)fWP^SitT. JBffiOIF_PC7h' 

tC43l^T. j|fTPCSiJfflirL->> h3 6 6tt, PC$iJfflla. 
-•7 F 3 6 2*^e.ExPC$iJffll7'f >3 7 8«r*i*bT 
2ISnT#itSiJ«9^#<!:, M?9^-f >3 8 O^MSbT 

T, I F_PC7 HU7.$:illS-r-5. :in6©afWft^ « 
«±tC. 7-f>3 4 2«*Tjie)nTir;tI F I FOg^ 

ffioftdiaim^t I Eu 1 0 Ai^^mmv-fys 4 4^4 

1) p Fi3J;t;ExPC*!l?l/x-^' • 3.--:/ h<7)»«J 
04«:7'ij:7xty5"iiJ:tX||fTPC©liB3.-'y h3 6 
4, 3 6 6<73|¥iffl3^D>;/i;0TSS. ^ine,(Da-y h 



PFPC$im7-f >3 7 2, Ex PCSfJ«97'r>3 
7 8*3i;tX-1'>i7Upt>h$ll^7-f>3 7 4, 3 8 OS: 
aUTPCIWPa.-y h 3 6 2lCJ;-3Tfft)n«). UiM 

[0 0 7 8] :/'j7x>>5^PC$iJfflla->y h3 6 404' 
'bttJ.^h<Dif:f^)y:}i'y^--tUi^i:' (PF_PC_ 
SEL) 3 9 0-e*0, cntt^:/'J7xy^{SS7 H 

5" • 7 KU-7.«>^U7x<y^ • ^^^7^3 9 0*^^>m:f3 
/'\*7>3 9 2 S:®-pT'1' >i"J >.>^ • h3 9 4^^ 

2ie)nT. :;^?«yj7x-y5^ • 7 HUX«r^fi£-r-2). C 
09^©:/>j37x>v5^ • 7 h'UXtt'f >i'U;»t>^'tti*A 
7.3 9 eSra-^Tl/v'Xi^MBUF PFnPC39 
8. TBUF PF n P C4 0 0. cfeit^EBUF P 
FnPC4 0 2<7)M5<JiH5iJ'v.3ie>n*. cm^OPi^T. 
^^3 9 8. 4 0 0. 4 0 2ttSISIie<]lCtt*<0^^7''J 7 
x-;/5^ • 7 H^7.Sr7. l-7LTli-575i> *^BJCD»jS?l 
M«»JtCj;nti»J'<?©:7''J 7x-;/^ • 7 KUXAiMBUF 
18 8, TBUF 1 9 0*3<fctXEBUF 1 9 21C«}$$ 
MBUF, TBUF*5j;t/EBUF PFn 
PCl/vX^3 9 8, 4 0 0, 4 0 2tCXh7$nfcy 
'J 7x-;;g^ • 7 H UX«7 H • ;n'7,4 0 4, 4 0 
8, 4 1 0*^e>:/U:7x y5^« ■t:Wi'^3 9 O'vigSn 
•5. UfcA^'-pT, PC$lJ^BIrL--y h3 6 2«7''J7x-y 
5^ • UvX^- 3 9 8, 4 0 0, 4 0 2<Dg"JC0 1:3*:/U 

T-:/ 'J 7 X ^^^^X h U - AOEP^^ 0 «rlt^-r 

'J 7x-y5^-r-l)fei*lC, ■?-<D7 F:U-7fii*W>i"J;^> 
^ 3 9 4{C<toT'f >i"J^>h$nSt, "tO^m^^Zf 
U:7x-;/5^ • 7 h'l^XS 9 8, 4 0 0, 4 0 2(D^^S 

ga?<J«fB!lilS<b©fefe#— <D!|t^WvX^ • :/D>v;i'4 1 
2 i^^nxV^SA^ c:©E?iJ«li<t3A»(D!Hf»7H^ 
XS:X h7-rS;fc*<0fc©T*-5. • :/P>;/i7 

A \ 2\t\''yyZf • ')^ — > • 7 HU'T. • !/>'7^', 
D->— v^^'^'J 5^ — > • 7 KU'X • l/vX^, 

• '^-X • 7 Hl^7 • l/v'X^', iiitXiiSjih^-;/ 
• ;i'-^> • ^—7. • 7 H U7. • W'v7.^'*^e>^l«$ 
nT^^■5. PCSdtBI:!::::*;/ h3 6 2<D^^|«:SltT, JI 
n'i©U5'-> • 7^*1^7 • U-:^75'«/N'7 3 5 2' S: 
mLXmi F_PCllfT7HU7^Slj-An^c:<h:*^T' 
#-5. U>'7:S' • :/n>>i7 4 1 2F«90'J:? — >*3J;t/'^ 
-X • 7HUX • UvX^HT. h7$nit7 HUXffl« 
I EUl 0 4*^?>3fi5iLTgS[*S#-r^c:tA^T#-5, 
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[0 0 7 9] ^9i^\/i>7.9 'ifUviJ A\ ZHO^lVO 

^••fel^^^'S 9 O'vjgfdtj&^T^-S. 'J^'->-7 
■5. ^-7> • 7 HUXtttiSiJDii^*iJ^3.--7 h 3 6 3 
;fc*7-fe«;/ hffiiilg^^n^. 3 7 3 ' 

HUXiUT^effl^n. -E-CDi&t'l'>i7Up<>i5' 3 9 4 
tyU:7xy5^ • US^X^J'S 9 8, 400. 4020D1 

[0 0 8 0] :/U 7jc>;/5^ • •feU^3' 3 9 0'\SI^)nS 

• • yP-y^^4 1 4l*|(^l/-:^XiS'gH?iJT$)^„ 20 

:/p.yx?4 1 4F*3<^^'-^r-> h • vi^7.^\zmrM%m. 
m\ziitiM8-D(r>m^m-:fv>^ ' ^—Vv h • 7HU 
h7sn*. ^:n6.<7)8-:3(oi3itpy— >3 >« 

I F I FOnn-y h 2 6 4 0ftT*5:cD2-7X^ • U-v'T. 

^^2 1 6, 2 2 4 8■^©^i^^w^cll^f 

4 1 4«^i?)tf^$nfc5'— h • 7 K U-T-^rX K7 
LT*3<a)T. TBUF 1 9 OSrilLT^'-'y-;/ 30 

■tir^CLi^^T^-S. PC^J^aiJ.->y h 3 6 2*^:5' 

-y-;/ h^^T. h'J-A©:/U7x•;/5'<&IPB${IBI^&■r 
iJ'-y-;' h • 7VV7.\%d'-'xv V ■ WT.^ • :/ 

uy A \ Ati^^y ' nT^A 1 s^sffi L-xyj 

7x 75^ • irU^iS' 3 9 O'VjUe.n*. -f>i"Jp<>5' 
3 9 4fCj;-:jT-f >i"Jp^>h$nfc*<i:, TYV7.\% 
TBUF P F n F C 4 0 CvM^nXT. h7^n, ^ 
— yy h^^T. hU-A^rab-hTyj^x-^-g^-r-S^t^ « 

• V'JT.^^nA 1 4tc:^ h7$nTl'iS. 

[0 0 8 1 ] ^—'^v h • V-JT.^ --ZfUvC) A\ A\Z 

pc$)jtaia--> 1-3 6 & n<D^—^v V ' 7 \^uy.m» 

^35^^)7 h*U:^ • ^-r >3 8 2SriSS LT> 
l>« I EU 1 0 4*>e)*fijk*5'— y-i- h • 7 • y^X so 



3 4 G^m^Lxmm^n^. 

[0 0 8 2] 7''J7x->5'PF_PC-tU5'^'3 9 0^£r 
at3TlE2l$n*7 h*UXfii«, ^±U3 2 My hfiS 
7 h* UXitT**. '^-v' • •y-'f Xtt2|s:f8W©ffig^«g 

:7-t>> h • 7 HV'Xfil [13:0] ir^^jSLTl^-S. U 
tclfi-DX. Syj7xy5"<£^'^-v' • 7 HUX C2 
7:14] tC^{k75«:^ttn«VMU'<— vOD^iftti^S 
T*^. yj :7x-y^ • -tl/^^:?' 3 9 OrtCD3>/'^^ — 
^tt^OClt^£^tB-r*. vu\J^^m^m^ (vmx 
LAT) 'f>^U;*>h**^-v'iK#?£C:;lTfTt3 
tiitAn ^JP(7):7P— tS^sij©'^— • 7 Hi/'X's:/7> 

5'f>3 7 2' <£rJSe&LxTPC$iJia?la.-'y h3 6 2'\jt 
^nS. PC®iS|:i->y h 3 6 2«5-f >3 2 4 

±<OCCU PADDR<Df5/5MC, VM VADDR7 
K U7. 7 7 • :i- -;'h-420*^^>^-r>326± 

fCjUmb. g^WSiJi^m^^VMUSiJ^W^-f >3 2 6, 
3 2 8. 3 3 0±»c:j|imbT. VMU<g3g'^— v?*ie<te 
m^--J^(D^Wk'S:n^^^\zfim-t^. ^— s;^^7>« 
ii^ST;^cVi«^«. 7HU'X (3 1 : 1 

4] «/N*X 1 2 2Ji©VMUrL- «;/ MO 8 05lli;^fiiJcD 
"7 y=J-\Zii-:>X%m^n^. 
[0 0 8 3] A*7.3 7 o±icMm$nfcfi«7 h-px« 

-f >i"j^>h$ijiii5'f>3 7 A■h^ibm<^nx^tzm^ 

SrSttT, -1'>^Up^>^3 9 4CckoT'f >^Upt> 
hSn^. -<>i>U^>:5'3 9 4«. 'jK(r>^^^Ly 
m^-t^fztb\Z. ^^"tyh^^-tm. (4^^*7tlil 
GAW h) fctt'1'>i"J;^>h-rs. CCUrL--;/M 
0 G'sjSSn-ST/U^x y^ • 7 K UX<7)Ta4 t*-y h 

— y h^^'^Z.y NrtOH^W^-y h • 7 H UX^ 

^«*«!jcD^^py— v-3 y\zmti^nx\/^ti\,^^'^f)^$) 

•5. Lj&^L7H^X®Tfe4t'-y h«PCSiWa.-.y h 

3 6 2'xii^n^cDT, **nc^y^>5^#"^c7)ay— -> 

3>S:IFU1 0 2*WJt--5)C:i7i«T^-&. ^'-y«;/ 
h • 7 h'UXCDTfi^tf'V h C3 : 2] «:2 t'>> h - ny 

7t • 7Hux<i:bT3gbT, m.m.-^t>'^^nx\i^ts.\,^ 

A. Oit). ^&'^Xh'J-A<^)4'CD«^(J<7)#)li^*:^'^-fe 
«y h • 7 h*UXCD«*D©yj7x'v5^ro<!:€?fe*ttfTt>n 
-5. ^^-fe-;/ Kcr)*?)]©^<^(Z)7 h'l/X^r^^-t-;/ hiS: 
yj :7x-;'5^t-§fg5{CjsefflStl*7''J 7x^5^ • 7KU 
X t rofe^©#N4S^t>-li-©g|«Stt. j^BS^^^'^X K U - 
A:dt??i^LTV^*M»lffi-r*c:<h*^T*, i^Ofeit)*!! 

[0 0 8 4] 04tr*b;fc^fll:/p-yi'®«t)©S»^J-« 

Hff P C^Jffll^- h 3 6 6 <£«/iELT(.»S, 
jiTjgSl«fi0!HcJ:n«. S^ffP C$iJ«9^^ry h 3 6 6 «S6 
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29 

^7:? (DPC SEL) 4 3 OTfe*. ^,|i5CD#-^B#raS:S e>lr@«lT*fc»{C, SiX h 'J-A 

3 0 3&^e.TKU:^ • A*X3 5 2 ' ±(cai;^l$n^7 • UvX^ • :i-yh4 3 8A^^O«J^bfc7 KU-X^r 

^^HT-^xi'^-^' 1 0 0CDSffi(D^ff7HI/7. (DP AM/1XbT« AT. 4 4 0 ^iSTa^lCl F_P C-feU 

C) ;iOD*ff7h*^7>ttJ)0ffi-«>h4 3 4-v i7^44 2^MD, ^ I F_P C^h-7 H U-Xt LT'# 

/-y--1'X$!l»m^«l*^^4*T<Dfife^'f >^'Jp^>h [0 0 8 8] SfTPCffiiJPa-y h3 6 6«, ±T<Offl 

3 0*^^^fc7HW7.lCjPA^n^o iD© lo ATV^-S. ^^'fT.'^7 H t«tX h 'J -A • 

S4 3 2Atai*^>V^«l«ISr^tT-r2>fctKtC, -O^'J .a-»/h4 3 8d^f>t#fc7HU;<.tt. 7KU'7.-A-X 

^>h$nfc;^<:(^llff7Kl/XAi7Hl'X • ^-Y>4 3 3 5 2', 4 4 0 Sr^S UT$i]^:7D- • t L-i^^ (C 

6^iSTii:l«fc3^fT-t^^^'4 3 otcjg^ti. :k<r>^^ f_pc) 4 4 6tcs$n*. ^o^*. PC$ijfflirL- 

-1- 'J > h • 1i-1'i7;i,Tffiffl$n5.. h3 6 2li;^c4s?ii:*ikttS:J*-:3T^'-y-y h • 7HU 

[0 0 8 5] 1(a»|||ff7H^7.t-e®^cD^T©j9fbVi Xtt»©at;a*iE?i:^la»l7 H u;^.srSJ?-rsii t*« 

X h'J— A • 7 h't^T-fi. 7h*U7,^'1'>4 4 0$r«ift -C^*. 

UXrrX hU-A • Ui^T.^ . h4 3 8A^^>#e CO 0 8 9] C:0S]W7 K 1^7.. ^SO. '^-;^7K^ 

n-5. frXh'J-A - Ui^X^ . h4 3 8tt:/'J Xtt7 h*UX • A*X4 5 4 *J1* bT^'—Jr h - 7K 

:7iW • 9 0*>^PFPC7 Kl/X • A*X UX A L U 4 5 0 -v-iH ?.n^. h AL U 4 5 0 

7 K^X*i£ttlC7HUX • A-7.4 4 OlCi!|-r:^<ht>, h4 5 2*^e.A-X4 5 8 Tj||b>nT < ^. fflM 
^Tfigffl-rsfc46tcxh7bT*5<;i<ht)T#^. OS ■:fvy^^^\i. 7-+^i7 5^rl O 0<^»jS^«g^Jt 
0, T'U^x-yg^PCSiJIWi^';; h3 6 475^«TLV^fiffl ^nxm^^-^-f -y h • 7 K ^XS:^i«bfcE|]^i^- 
ffUV^X h'J-A • 7h'^XHrrX hU-A • ^ifi-»a. - •;/ h 4 5 2« 1 x^i-H • h©:^'^:? 
v'X^' • h4 3 SiZ^-oX-mmZT. h7$n >Hm;^A'X3 l 8*^e.t!D*T»it*'^7>H^fi[«^ 
PC$tJP:i->7 h 3 6 2«, y'j7xv^<t^ff-f Stt«t-5. :t:7-fc-y h • ^-:^Xi5'fii«:7'f >4 
>i"J^>h<?)M-ti--f ^^>'H'M^-r-5-i{cJ;oT, Si 5 6 2r«^* LT^'-^*-;/ H • 7 H UXALU 4 5 O^i^ 
tf7 H^X75^]gr#^X hiJ-A?£Wi&Lfc$iJfflI:7n-^ ^n^. :t7-t-;/ h • UvX^ 4 4 8 «P C^P^.- 
^('^JS-rs^Dy^A^friSHlTS-CtC^-r-SST-irrX 30 h3 6 2*^e^iai^-f >3 7 8' S:«*LT:t7-fe-> h 
. Hi/X^ffX hU-A • p-:^7,5'4 3 8»C fflSrStt^^. :ty±y hfii(D:^^55«7 H UX • ^-f 
«liT*3<. frXhU-A • 7H^7.«^®*<i:frXh >4 5 4±<S:mbn-2>'<-X • 7 H UX7&^?>ffl?*^'-'>-' 

. . zL-y h4 3 8*^e.ai*$nT, * yh ■7V\^:K^%^w-t^L^(r>^^-yyj-^^o>y\' 

7Ki/xs34a:LT^i«-r^:i<!:^Biji&-r^. - h 3 6 2 fCcfcoTMWsn^. o* 0. 1? cum:x 

[Q 0 S ^mm!^mnmm\Z^n\t. rrXhU- -•>h 3 6 2«, I F I FO$iJPDi;>;;^ •a.-';;h2 
A • U>^X5' • h4 3 8«20CD$!l^ai7n— 7 2 S:S4?SI-rseii<CJ:oT, S^fT,^7 H UX©^^ 

. 7H^XS:A*«>7r'J>i^-r-5«fig^&ffi^ (C P_P C J:oTS*$nfc:) tlT^a-H-o.- 

nXh'J-A • 7H^X^fiP»#{rSjl9mt-C<!: h 2 6 2 J;-^T^ffi5aa^(^« t«-^T P C D v-;/ ^ 

tc<tO, JbE'^-^miii)'^1s.<nn^ CUm=iL-y V Z & « -a.--:/ h2 7 OlcJ;oTjaai^«^^<5r5J-«LTiiS 

6 ^^IIB7 H ^7.?iJ©^^*^6rfllfT7 K U7. • X h ^^4?®<HI&S:)iSI'L.T, -eo^^O^-^ h • 7 H W 

[0 0 8 7] ft^lC I ¥_PCt)y^^ ( I F_PC_ [0 0 9 0] V • 7 H UXTl^^'-^r •;/ h • 

SEL) 4 4 2ttft*l«HC^ I FPC7 H^X$r7H^ 7 H UX A L U 4 5 0 IC J:oTitg2n-S) 

X • A'X3 5 2±CjMfflbTI EUl 0 A^m^tilsbO fvV-7 H UX«7 H UX • AX 3 8 2 2:aUT. n 

t>©-C»5. I F_PC-lrl/^r5'4 4 2'\CDA:^«llfT f^-T-SiS'-'^'-y h • l^vX^ 4 1 4 lr»^5X*nS. 

-kU'i'^4 3 0*;t«rrX HU-A • L-i^X^' • [0 0 9 1 ] 2) P C$iJP7;i'Zf U XAG)|¥aB 

h4 3 8*^e.#^cai;^7HUXT*-&. l. ^-r>#^Xh'J-A<Dj!aa: MBUF PFhP 

I F_PC-feUi75'4 4 2«PC$iJI|la--;/ h 3 6 C 
2©Jt3^?:SttT, llff-tL'i7^4 3 OA^?>l±l:^;^nfc so 1. 1 :;*:G)>l-r > • 7 P-yj 7 x •;/5"^^<D7 K 
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3] 

7.«MBUF PFn PCIC7. h7$n^ 
>;J?'J/>:J'«MBUF P F n P CJCA-pTl^SJ h* 

(x 1 6) fcttissr-s 

• 7^-^'«7^->'->3.$n, MBUF PFnPCIItS 
-y'-;/ h • l/v'T.rS' . OL- >. P F_P C-fe Ui/ rS- 
a^U^y^^) :^>'5'^m\.X. frUli^-f >^^X h 10 
'J— A • 7KU:^*iP-H$ns. StL^iTHUXttSi 

1. 3. 1 ffi^il^f*=a^7n-(D:J'-y-y h • 7 H 
UXtt I FU*i«itLT^i-&Uv;^^ • 7^— 5'*>^)<i:$iJ 

FUtrioTftSE^n-s 

1. 3. 2 *6^il^#$ir«i7n-<7):$'-y>> h • 7 h- 

1. 3. 2. 1 ^^^yu7x->5^ • •y-'f ^;u«*6^-f7 

I EU7!)>e)ji$n-5*Tf?il:-r^. ^^^n^^ i7 Mt. 

1. 4 M^^tS!lP:7D— ^^^A^?,#fc;!X:cD;<'f > • 7 
D— • :/'J7x-;/5^^^07 KUT-ttyN'-f/IXSnT. 

rS'— y-y h • 7 Fl^T. • U'>'7>i5' • a.--;/ h. PF_P 

*§MICMBUF PFn PC(C7> h7$n, yU:7x-;/ 

2*i^>gitt^nS 30 

2. :^P'>— :^-v#<^X h'J— AOffl,g : EBUF P 
Fn PC 

2. 1 T'Pv'— :^A'#<^«;*'f >*;tfi3^7>^ • 5^ 
— y h^^X h'J-A©4'T7''J 7x-;/5^Sn-5. 5' 
-y-y h • 7. hU-A(7)(t^T7x>y^$nfc^^«^fr 
#€r*iJP7x>;/^tifr^*i^^$n> -/uy-i^^^^t^ 

MBUF'vteiii$ns*T:^p->— >?r • X h'j— AW 
^x h u-Atsnfc^#f*#*ijiW7P-sr5aa-r«)is 

(CTBUF«:ffifflT^-5 « 
2. 1. 1 •fUiy—'J^r^-^\tZfuiy—i?\^'%XV 

^->T^t> Hfrtti^^X hU-AlcM-S. ^Xh 

^S'JO*fflU^->*^i£J^T$.^„ 7-+5^^'5'A'«:i 
(Dm(D^'^^^Wi\Z^it^-hX'^^t^. yp->— 

2. 1. 2 jjt'f >#'^7, NU-AJriSliTH, ^IR 50 



is^2^m-^^U'myu—^^^^ts€^^^y ^^^^ 

T-li^7'P'>->' + ^^Xh'J-A(i^l^<^-t>;/h© 
4'®*ft##»l1Sl7P-^^)6t«*b, m2*#M#*lJ 
myu-'^^^-tv h*iMBUF^e2ISn5ST^2^fe 
f*{^^$!lli7P-#^-t-;; Mc^LT^'J 7x-;/5^*{? 

2. 2 :/n;^— vJ + ^-^ti, ^^OEPfii^:— K • 

ICJ:oT, yPv-v'-\' • ;U-^><7)Mi67 Hw;^*^ 

2. 2. 1 yPv— v-v^<frA^e.#6)nfc:t7-b-;/ h 
(i« I FUtC«U^^nTli-SyP->->'-v • '^-T. • 7 
KU-T. (PBR) Uv'T.^'lCAoTU^fflii^^Sn 
•5). c©PBRl/>J;;^i5'«, <^9kVz^x^(D^»m^'^i)^ 
m^-^n^t. #«7 KU7,:feJ;Z/x— ^'MJ^SabX 

2. 3 Zfuy—'J^-^^fi^mn^t. 'AC0;<^>^^ 
7. h'J-A I F_PC7 HU7.«DPC'J5' — > • 7 H 

• l^vT.^ (PSR) f^gwyn^-v^iriiff cfit'-^' h 
(procedure— in — progress bi 
t) -^i^y h$n-g) 

2. 4 7'Pv'— v'i' • :^ hU-A«)MS67 HUJJ^tt. 

Y>BR\^~J7.^ (:/P->— >'^^^:t^5> K • 

H<a$:iPx.T) P F_P C-fe b-i^ ^7-^i||f>n'2) 
2. 5 :/P->— S^-V • ;:^h'J-A©Wii&7HUX«, 
fix h U-A • l/i/X^' • 3.-y hi-f >i7 'J ^>^'^ 
|5|B#lCit^>n, (x 1 6) fctt-f >i7 U ^> hT-£>. -f 
>i7 U > h $ n/t7 h* U-X(i-ecD* i E B U F P F n 
PCtCX h7$n-5 

2. 6 $iri2?7P— 3 2h*-yh-'f>^ 
'J;*>:?«=&:/P->— v'-V^^7'U7x>;/5' • ■^^^)V 
rtJZEBUF PFnPCtCAoTVi-57 HU7>{ii 

(x 1 6) fummt^ 

2. 7 S^^fil^SiJI^i^P-^^TiM xn-H^ti-St, 

3'' 7 > 5"^^ CO * t fc 7 X ^ 3 n/i ±T CD y g 7 X 

5^ • X— :J'H7^-VV'i$n. EBUF PFnPCtC 
«ffbti:/P->— v-fr^^'^X h'J— A • 7h*WXj5«P— 

2. 7. 1 mnm^n-mmyu-^^(D^-^vv ' 

7HW7.ttI FUJC:«Rj#StXTliSU'>'7>^'7'-5'*>e 
iSim^P— ^h'^rogPffi^:— K • :t'<7>H • 7^'— ;!/ 
H['vllCA-3Tl^S:^'^7>H • f—^t.U^^ I FUJdJ; 

2. 7. 2 *e?*4S^i«^:/^>^®^-yy h • 7HU 

•yiS'T. • l/v'T.rJ'ffl*^?, I EU{CJ;oTlfflC^n-5 
2. 7. 2. 1 ^^yU7x>y5^ • tJ-'f i7;W(i«6^7 
KUX • ^^^V^lC^LT^—^'-y h • 7HPX*«I E 
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7 K UT-ttE BU F P F n P CICX h7$nyj 7x>;; 

2. 9 yp->-v-\'^^7!)i^O'J5'->7in -rn-K 
^n^i, 7'U7ai>7^**uPCU'>'7.3'(C7. h7$n 
Tli57 h*^;^*^e.i^tt^n, (xl6) fc^t 

BUF PFnPCW'v7.^'(C3l$n-5 

3 >^^^X h U — A<Djaa : T B U F P F n 

PC 

3. 1 MBUF#45-X h- U— ACD"^(7)ft^0(^^^-t>> 

-cmnr v\y7.ts.^\t\ EuirioT*ii»r$ns 

3. 2 ^Zfyy^^fion^TT.! (D^^ : 

3. 2. 1 :/^>5^*«ite5!*7H^X»CfT*pnS«^tt 

u:7x<y^--y-'f^;u^&f?jfr-5. ^^^^^ i^Mtmi 

3. 2. 2 PF_PC-feUi'^t'f >^^Up^>^'Srig 

Kl/7,<&TBUF P F n P CICD— KT-S 

3. 2. 3 ^'-y-^ h#^7> h 'J-A75^*yj 7x->5^ 

3nTTBUFfcAnetifc$.iTjiff-r^)7t*Jci f 

I FOlrjte.n2., I F I FOtTBUFjJi— 

3. 2. 4 3 2 t'-;/ h • O^'JpO^'tt&yj^x 
y'^ ' ■^j-'i {7)lz:iz\ZTBVF P F n P C {CA-3Tt> 
^7'h*UXfii<& (x 1 6) fctti^sr^ 
3. 2. 5 5^— y-y h^«^X h'J-Al^©2#g<D# 

3. 2. 6 g»JCO^^-t>> Hrt®^f^=##:/7>5'$r 

3. 2. 6. 1 -l/^^^OV— XA«7'P->->^-\'itfT 
4't:>:/ h*^t,fiJfr$nfcEBUF#^-fe-y hTSo/tt 
^ «M B U F ^ fcti E B U F (C T ^*l5!30^{tW 

3. 2. 6. 2 7'a->->'^jtfTtt't'«> h©4^c^Jca 
■:?liT, TBUF PFn PCilSrMBUF PFnP 
C ^ fe« E B U F 'vteitf -5 

3. 2. 6. 3 zy— i^^'MffPiiy h(OViBiZ& 
CJI^T, :/iJ7x-;/f^bitTBUF^^<fcMBUF^;t 



(18) 

34 

3. 2. 6. 4 2#S<0*f!t=##:/^>5^^'^-fe-> h 

*i I xn-H$nTiii^titn«, :/p->-vritfT'1'f 

«;/ hCD*^SItCS-:?V^T, MBU F *fc:«E BUFyj 
3. 2. 6. 5 2#S<^)*fr##:/7>5^^^*Ux 
■yy3. 3! I'siitr) 

3. 2. 7 mm<D^m^^^^-t'yh<D^(D^^\Z^ 

3. 2. 7. 1 h'J— 

■fe>y h t^^CD I F I FOt I EUi£7^-y->a.-r^ 
3. 2. 7. 2 MBUFi;tfiEBUFy"J :7xv/5' 

3. 3 rs!^^>5'*tfT*3n;/ilVN*-1"7;^J CD*^ : 
3. 3. 1 ^^Sryj 7x-y^LTMBUFt:An-5 

3. 3. 1. 1 S«jro^#f*#^<^-fe>y 
##$<J197P-^^^*iffl^;^C?.tfi5'-y-y h • 
20 SrfhSb. ^'-y-y h • U'v'XrJ'tCT. h7f -5 

3. 3. 1. 2 «?DCD^m^^0^-b:'y 
##^ffll7P-#4^**iiS*fnte.«. I EU^i^'-^r-y h 

• 7 h*^X<£tf©LT. ^©7 KUX^^—' ir-y h • U 

3. 3. 1. 3 2^S<D^'rf±y h<D^CO^WntU 

^^^•fe-y hWl^ro^fri^^StJffll^P-^^TS^^Sl^n 

3. 3. 2 g«!]©^f*=f=t€r:/7>5"C»^'— y-y h • 7 
30 \iU7.if)mW-^n^t. TBUF PFnPCtCD-H 

:7x-y^bTTBUFtCAn-&C tSei$&T-&. ^'-y 
<y h^^-fe-y htiP— K$nfj:i» (Lfc/i^oT. Z^yy 

7 p ^ nfc t # ffl $ nx ^ ) 

3. 3. 3 «^0©-fe-y hW'^'©^ft::'^$iJP7P-^ 

3. 3. 3. 1 :/7>^OV-X75tEBUF^^7- h 
U - -6. T: * ^ t y P -> - it fT + 1' -y h CO 4^ |g *^ #|J 
40 »f$n.5<i:. MBUFSfc(iEBUFSr77>y 

S«0©^#^*:/^>5"*^-tr>y h©&i:JcBA^n;tp^ 
-r > • 7. h'J— A*>^><0^^© I F I FOt I EUS:7 
V y >'3."t"S 

3. 3. 3. 2 yp->-v^jiff4'fc:>y hcD^^SI;j^e) 
*lJ»fLfcaOt. TBUF PFnPCffl«:MBUF 
PFnPC^:t«EBUF^gjtt'^ 
3. 3. 3. 3 yPv-v-vilfTtl^f-y hO^^^^^e. 
WISrLfcaOfr, yj 7x-y^LfcTBUF^^?&MB 
UF*fc«EBUF ^ftii-r S 
50 3. 3. 3. 4 :fP->— :^^jlfT+f>y 
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3. 3. 4 m.^(r>-^vh^(Dik^n^mmyu—4itt^ 

3. 3. 4. 1 i?'— y-;/ h U— A*^f)©^^ 

h©TBUF$::7^<;/->i-ri> 
3. 3. 4. 2 2SS<D*f^f*#:r7>^^'^*M 

<Dt^li*^^*lJliSLfcilO(I, MBUFifc^EBUF:/ 

3. 3. 4. 3 2SSO^fl=f=f#y7>5"#^dM 5" 
<y7'3. 4. l^iitJ) 

4. 1 

4. 1. 1 /N— H'i'x7tiJ0j2i^ 

4. 1. 1. 1 i^mm wsc) fE^»^, i^scifcti 
4. 1. 1. 2 t/»oTfe5!^b> ^i^-r^ 

4. 1. 1.3 Th^y^ (ii^) #^PB^T-M5tlitC 2o 

4. 1. 1. 4 SiJl3jAi5>-A>K7<DMji&7KU'7.«h 

h<i:LT*)J»fSn-5 
4. 1. 2 V7 h-^^xT • 1-7-^7'^^ 
4. 1. 2. 1 (^gP) 16^^^ 

4. 1. 2. 2 «sjni:bTllfT$nsV:7 h>:7i7^ 

4. 1. 2. 3 h^>;/7'- A>K70WiS7 Kl'T. 

TBRifettFTBUv^T.^'tClX hT^nyt'^-X so 

4. 1. 3 m 

4. 1. 3. 1 #^i:|W|^LT^^-r-2>*^ 
4. 1. 3. 2 ^^©JlfTPtfC^JLa^n-S 

4. 1. 3. 3 m9\■(D^^^\zii'o . w#$n;t#^i 

4. 1. 3. 4 0iJH/N> h*^®rj^iS7 Kl/7.«> 
4. 2 hv-^T'^^X h U— A • v'H 

4. 3 Vyyf>s^m)v-^ytii:!K<r>WiK>^^3^'^mv^ 

hd^BltgT$)-2). ^ohts.\.^t. mhy 

■7 V > cDt^S8*^*:®n 5) :i i: S 

5 h^y hU— AOMS : X PC 

5.1 h 7 y ■:ft)^mtirzf^ : 50 



J/? 

5. 1. 1 #mS8fiJ0a.^Atg^si. -e-03i*l^fT 
5. 1. 2 raWm^^SdSi:, 

5. 2 hyyz^Amm-^ntzt^ : 
5. 2. 1 fijoji^^n^jh^sn-g) 

5. 2. 2 :S«E©I F_PC7h*P:^ttxPCh7y 

5. 2. 3 I F_PC7 h'l/Xt-e-OStCOT 
JCftS I F I FOtMBUpyj 7x-;/^ • A'->7 7« 

5. 2. 4 Th'l'X I F_PCi:. ^CD^iOTh'l/ 

5. 2. 5 MBUF PFnPCt, h^y7'-A> 

5. 2. 5. 1 V=>y:f<D^J-X\t^mi'i>7.^m\,Z 
^'f :/tCjS:i;TTBR*;t«FTBU'v'X^'Sr7 HPX 

5. 2. 6 #^7i^:;^'J 7x-y5";^n, jimii 0 icSlfT 

f'Sfefetc I F I Fo{cAne>ns 

5. 2. 7 h^->:/ • ^>CD#^75«-e-C[)3&tJ|fT 
5. 2. 7. 1 h^-;/yiaiS;i'-^>tJxPC7 KU- 
5. 2. 8 hyyZf^^if^i^O^J^—y^mfT't^Z. 

i ct o T h ^ ytt^*^ e. s m ^ !£^s*^ab ^ 

5. 2. 8. 1 .EiH([t-fc-:/tTlifcB$Hx PCT H 

5. 3 hvy:r^^t)^ib(Du^->t)mn-^nrcii 

# : 

5. 3. 1 mo&^ti^'simiz^ri^ 

5. 3. 2 :/Di>-v'^51fT4't*-y h©4^li7i^e.fij»r 
VrzLiiOlZ. xPC7 \^U7.Am^0)^^P^h>J-A 
Ui^7.^MBVF^tz\tEBVF PFnPCtCM^ 
tl, 7''J:7x-;/^*^-e®7HUX*>e)i^ffSn-5 
5. 3. 3 X PC7 Klx7.*trrX h'J-A • Wv'X^' 

^aLTi FPcui^x^izmTt-^n^o 
CO 0 9 2] E) m'o'ji.^ii^v^m^oymm 
1) 

D-t^yitTS^^-r >^<^7. hu-A*^?)3ifTcFnTi'i-& 
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[0 0 9 3] fiJOji^-tfiSimfS^ *IIJS^JTttS*WtC 
2 0(D:J''f ■r/S:^)^, h "J -A^ffO 

( f a u 1 t ) C0ffll§«, *?qiaB*T«fflS{Cfle^^^^lt 10 

— Hr^xTfJDji^-^"7X^^^SgfiJDii^ (non-m 
askable interrupt) (NMI)tl^ 

n-st, :/D-feyiJ- • n>5^^x h7»«jsite*n ( f r o 

zen) , •T'^TO h5-;/:/A^fiJ0j^i?*-»lt$n, fc^ 20 
tj-Sfo fc^f^OW 0 iJ.*»C^*^£c-r 0 ii*-/N > F ^ »C 

[0 0 9 4] [H)W«?iJ^1.t«, ^^7.V')-K<r>^<r>^^ 

—a. -?-(^)ftfiCDVMU0iJH7ii$)S. T^n— KfiSJ^tt, ««J 
<D^<^PtU'^)l (privilege level) tc 

^A^iSM (ret i re) $ns t#*T-?-<Dt^li*^«l 4o 

i^^ns. -€-co^,^T, simiz^T vft€ti'^i)^-r^xm 

[0 0 9 5] 77 h-^xT • byyy^^^\tCF_DE 
T2 7.4 (02) tCJ;-:3T I • T.T^-v'T^iai 
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[0 0 9 63 2) i¥mmmK>s<^ : 4^mmp\oji^^it. 

fiJOii^^'f >2 9 2 $rabTP CDiJ-yi' • h 
2 7 0 fCii»$n-5. 03{C*-rJ:e)lC, cm^CD^-f 
>«PCPv-;;i' • ^x>ir h2 7 0 rtrotUO ji*n v-y 
• a- h 3 6 3 tca»l-r5;fc*©*)©T, NM I y 

> (LVD j&^^.;^oTli^. NM I ^'f>«^7.i7:F 

/s:*^€:jifti-rs. tummmmxit. 9i-m^^fs:i-iin^ 
A-K'5xTfiJDj?.^«Sii5 3 2<i*t:i— y-*d^^«-r 

m<0\L^V^)V • y-^ y (LVD ±lcSiJOji=^#^ 

(0-3 1) ssias-r-&. p^^'j • X7- • ^-f >ttM 

CUl 1 OtCJ;-3T7i7 5"'i'^— K (fttt-ft;) Sn, <t 

f"joij>^5-r> (0^-a-r) fcfijoii^pv'-;/^^ • o.- 
'v h 3 e 3 {cjifti'r'5fc*ic^tj-«E.nTiJS. ::ne>jr 

^'i'-7/:t»>:>>^'fi]0ii^« ^^•JAm;fj (1/ 
O) X^-WOii^f^-. -7->> • 5"x-;/i7SiJ0ji*-. iSi 

[0 0 9 7] #!W|WfiJ0i2i^©&^«T^-r^l^ffl««J^1- 

Lmmznit-T^-mm^m.Yyy-:^mm)mm^n^n 

J:n^>0 h7-y:/#^«3 2<l*i3 2^H<^»/^— 
H'7xTSlJ'33^^U^J^<^:Mii^^^te.nTl■^-^.. ::ne> 

& ^\zmn-^nxK^^, -9Si\zhyvy^mi^x^ 

[0 0 9 8] 4}Fmmm'oi^^cD—Df}mK)^^^tii^'y^ 
• zi-y h 3 6 3 tc®ft]^n-5i, moiii^mm:!—':/ 

h 3 6 3«iiJi3ii*S** I NT REQ/ACK^-f 
>3 4 0i&«*bTI EUl 0 4-vj|im-r2), «l 

r)'^^m'm:^-y h 3 6 3 «:/U 7x •>'-5^-B#4^±m^ 

$:5-f >3 4 3 ^mmhxp cmm=i-=-y h- 3 e 2^21 
iiL, pcmm^~y 3 6 2^z^■^^^y')yx.y^-r 
^zt^>^±^it^. I EU 1 0 4«-t©i:#(0||ff't> 

Sg0<jTtt, ^CDt^HfTfO^^Sr-r '^T + ^>■fe;^•r 
S:I<i:^IJ;oT, $^mmmK)}i,^iz^r^fS'^^isimit 

LTliS. Vi-rn©Ji^*). HfrPCSdffllax-y h 3 6 
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6rt<DDPCH, I EU 1 0 ^5812 

^{CMM^nS. yU7x';/^^nT, MBUF. EB 
UF, TBUF*5J;0^I F I F02 6 4ICS*mTli?) 

[0 0 9 9] IE\3 1 0 4\fmK)'^3).;\y\^vi)^ibViK> 

Sllgffl^^INT REQ/ACK^-I" >3 4 0 i&iitffl 
LT, fiJDiii5>-©W3.--y h 3 6 S'NiSIOjgf o 

[ 0 1 0 0 J 3 ) (SIKS^Jil. 
|BlWm<D«^«, S'Jt)3i2.*-©Jffll:i:^-y h 3 6 3 
^•\z.yhz:t\ZA m-tfi 1 fflOF«9g|5«aji1- f y h 

Olt^nXt^-S. iiiOji.^©JffllaL- -;/ h 3 6 3ttS^^ 

•5. 

[0101] IfScO^^-t-y hffi-y^)y y--y=^^nx\^-^ 20 
SJ^tfT. VMU;!)^TL B^-i^S/tttSiJ©VMU«»W 
«:jS»T-5i:C:cr)1§^«PCDv'>;/^ • 3.-y h 2 7 0 
i|*tCfJDii.^$'JP:i--y h 3 6 3 ^VMU$lJ^3|5-^ 
>3 3 2, 3 3 4?£iii* UTSen^. fiJOi^ri^SfJffllrL 
-->h 3 6 3(a. Cl<Dm^^§m-r-2)t. R^CD:7"U7 
j:>;/5^€r— P^ftfltf SJ:^JC^-f >3 4 3 SriiiffiLT, 
PC$iJ^ga.-ry H 3 6 2 {CjI^TS. imtl^BtlC, fij 
Oii;!fSiJffl3-Ziy h 3 6 3 «, ^^-ty H75^Me)n-5$fe 
<DZf^)y x-y^f- • A'>y7TtCHa-r-2>VM_M i s s * 
;t«VM_Ex c pf-y h<D^*>ibti^m^t^:f5^^Ly so 
h-r^o -5-0*^. fJOi^b^SiJ^SirL--:/ h 3 6 3 tt^^ 

•y NC*f*&t- •5 4<S©l^g|50iJ^^^bf-y K*^SI5-t-y h 

MJgS:e;iL-;fc^^-fe^y hCD4'C04^^©^^»C*t 

^<^-lr<y h*tl F I F0 2 6 4F«g-e«{g;^^;H;jS-r-5 

[0102] IBl^fiKc, :7x-y^ • n-yyr 2 6 0, 

1 T^n- h • n.- -y h 2 6 2 ^75:« I F I FO 2 6 4S: « 

$n-5t> ::©lf^fcfi]Oji^$(Wa.- -y h 3 6 S'xkI 

^.n, a->y h 3 6 3«0im^?l^jge:L^^^<^{C*-fJl? 

h tl^ff Klg©#^-fe-y h75M F I FO 2 6 4 

[0 1 0 3] »imjii0IJTtt. 7''J:7x>y^-/'«'y7 7 

2 6 0, Ix3-K •:i:i-y h2 6 2*fcttl F I FO so 
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2 6 4 SrilLT^<^^>-:7 h LTli^j^cfT^mSn-S 
m^\t. h 7 -y y^^O 1 ^"f yfc'ttT 

V^h-l^xT- h^-yT'^'^tt, CF_DETrL 
z:y h 2 7 4fCj:oT I ^Z\—Y • T.y—i^-Q'^^-^n 

-^<D^mM-cim<Di&m<Dmmmm^ i f^a- h 

4r*«5lfT3.->y h 1 0 4(cpmT«.ST^oJ:^Jc;rs 

T*fT$ nsmiJciE<b-r ^sncDfe^ y D -t .y -tj-^^Mic 

(VMU^smtigiji: tx) €r|Wli;D>;-y^T.^ffi-r*J; 
ofctCi^tl^i^T, ^^:^t||ffa.- -y h 1 0 41CS<*T? 

(DW^izi:^mr^iBkm^mK 

[0 10 41 ±mi'tzJ:^iZ. y7 h^^xT • h^-yy 
^^tt. CF_DETn.->y h 2 7 4ICJ;-:>T I t'zi — 
h* • 7.^--:^T^I±i^n^. tlJ0)i*-D>J-yi7 . :i--y 
h 3 6 3 P^<D^<D^^\znft^-r^\^&m9\-i^^\iy hit 
-tr-yh^n, 0A^?> 1 2 7 *T©#^T, V^hOxT 
• h7-yy^^©BPfii^-h* • 7-f-;UKlC*g^-C#^ 
'jyhOx.7- h^-y N 5 -y y^^tCMfSf^tt 

e-tiTT. hTsn?), yj7x-y^i^«mt 

S;^c D . y :7 h "i? X T • h^y y^itmm y n -^^fc'tt 

rL- .y h 3 6 3 ti, y 7 h r>x7 • h 5 -y y^^Ti^-glda 
S n^c t # y > J :7 X -y 5^ S: - 1^ tf" Jh T ^ .t 5 P C 
:in-y h 3 6 2tCji»b?il/i, -^-rof^^^DtC, #<^75M 
F I F02 6 4^jibT>'7 h$n-5©<i:(p|B#fC I FU 
1 0 2\ih^y-:f- A>H^S::/U7x'y5^LTMBU 
F^<^7.hU-A • A>y7TfCAn*. 
[0105] #^-b:>y F I FO 2 6 4<D«<Sl/^ 

JU^-vrnt^t, S>J03i^Pv'yi7 • lizi-y h3 6 3tt 
^E-©#^-t<y hro«»mi^iat'y hSr4 tf-y h • '^i^ h)l 
tLTS YNCH_I NT_I NFO^-f >3 4 1 

T' I Eu 1 0 ^'^±y h<Dfpx'mmmn<Dm 

^mtrT\zm^-^nTi^rz^^A^$>n\i. ^<d^<^x 
*s*^?£r3i«j-r-g). I Eu 1 0 4\tmm\zm<&vfs.\>-> 

'^i>i^ff^nftfttf>\ZlSZL^mi^<D^'^iZ. 
(D^mil^^^T. h *J-AP^(D&.wi(D±X(D^^\ZMLX 

mmi^u^^oizr^tctbiz. f sRizmm^^^^'si 
mm<D$>i>t^x<D^^ mm^^wi-^hyy:^^'^*^ 



4$ Bl 2000-3391 60 (P2000-339160A) 



41 

• a.- -;/ h 3 6 3Jcaftl$nS. 

[0 10 6] I EU 1 0 4«KfT«jl;:3lfT$n, w\mn 
6 rto I F_p ctt^issicjijS^nfcs^w^^ic^tjs 

3lCji»]$n.5o 

[0 10 7] mno)m^m-c$>^^'^f)mm-^n^iz. 
I Eui 0 4ttji»;sns#^-fe'y h (i/'-:?;^^'2 2 

h\;^<Dmw<Dmn-<Dm±m^7Fivrzmmt-mz. sy 

NCH_I NT_I NFO^-f>341 SriilSLTidO 
iXJ'ADi?-;/^:/ • zi- h- 3 6 3 (Ciiai-r^o lEUlO 
4 A^b)g^$n-5 4 t*-y hMn-^'i' hMZX-oTl^^m 
fJOiii^nv'-V^ • ^—y h 3 6 3*''?) I EU 1 
0 4JCjaSnfc4tf'> hfiSJ^'^i' hJlt I EU 1 0 4-c 

h 3 6 3 \Z-r-V\ZX h 7t?nTt»«.m«75« 

ibntf. ^©if«<h-i^tc I EU 1 0 4*^^fi]oi?.^sij 

^a|IZL-->' h3 6 3(::jI^^5n^W$SCD^*gB5i-tt, fiJD 

•^(Dh^y ■y^^^nmr^(D^zi-^-^$>^, 

mmmnA^y^ >3 4 oiis*T i Eu^^^sfi ^n^ 
f}\ $>^i^it-ifaEk9\.(Dmn^C' h;u*^5-r > 3 4 1 ^ 

T#J*U>'7.^' 4 1 2 (0 4) ©— •:3T'fe-5x PCUi^ 

^ (PSR) «$feCDPSR (PPSR) Uz^Xii'iZhX 
h7$n, -€-LT|g^^liJt«^v»;^^' (CSR) 7j<#«fe 
Ui^T,^ 4 1 2(D^(D\BVimit&\^i^X^ (PCSR) 

[0 10 8] h^^y • A>H^OTKU'Xtth^>;/7' 

<DtLTt|-»$n^. PCDv<;;i7 • a.-.;; h 2 7 Ott 

\Z^mUi^7.i'4 12 (04) <D-B|5T*0, tAWJdl^ 

[0109] mK)&^Mm=i--y h 3 6 3 m&.^^ 
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ook-up) x-y-'l'^rjibT. iE-nicMSfrftte>n 

^v7.^7*TG)*7^ry htLT. lia©INT_OF 

FSET7-r>3 7 3?&iilSLTyj7x-y5^PC$iJSS 

h • Ify hSrTttfy htbTTBRUv:::^^'*^ 

z.(r>tztb. tm^(DmMi)m±-^n^, (* 

) «ajA«h^-:/y©S^*tO*»e.2 5 5*TT. ;i 
n^B\^y hfitT^-rt, A>h*7 • THl'XttSb'y 
h • h5->7'#^Sr2 2 f-y htTBRT. h-Tffl®«^ 
tcai^-r-&t**e>n*. h7>>y#^tC2fiT©Tttfcf 

\ZU—Y^n±.\zmt^n^Z}z\Zti^. CCD-t^lCbT 
f^^)nfc®^/^>H5 • T KU7.(iA^J3 7 3©— Pi 
UTT'U 71 • -t 1/^:5' P F_PC Sel3 90 

(04) -vSl^n, KUxiLTa#?;??n. 

20 *i6^^?55-7''J ^rc-^-^^n^. TBR 

^=^')\z%. mxu. :t> • 5"->yROMtcfcifiSi:<cgE 

[0 110] nm-^mm'r:\t. Mv^y^tu^h^ 
y •:f\i±.m\^TzyM\Jmt^tzn-c$>^, ^mvyy y« 
m^\tm<Dh^y•:/iz^.%\]^n. Q^7<Diem\zts.-:>x 

i\^$ijiaiaL- «;/ h 3 6 3 -^mvyy •:f-fA^<D t 

TB) *^eS5iihv^>:/- 7. • b-v?;^^ (FTB) 

hv-y:/- :tv-t>y htjfe^-rsfcfeJr^-f 

>4 1 6±tl2iai-rS. ^-f >3 7 3' iSSTyj ^-x 
. ■t^i'^'PF_PC_S e 1 3 9 O'xSe.nfci^ 
SflD'^i? h;i. . 7HU';^«FTBU'>';^5'*^&©±fi:2 
2 tfy hSr]li!gb/S:t)©T. ^-o^iJriga h 7 y ::^# 

nt:mhrz3\^y htm^. ^<D$,ii\Z7m<D-^fa ■ }i 
y hUm^^Xl^^o Vtzfji-DX. ^mmhyyZf • 
UXttl 2 8A'-f h> tPSD 3 2 7-Hfe*ltflinTVi 
so i^l^lJl^nsi, zfu±yD-\tmii&'7-\^^-:fy> 
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[0 111] 3 2m^tz\t^n&.y<D^^-ri^m-r^^^ 

[0 1 12] Jfjg^M0fJT«, T'^TO#^«I^D4>'\' 
^Ci^J:•pfcv-f i7D7'D-feytJ-ct>ii5jih7-y7'- 

ICA^. ciniMff UT<^m«Jl/>'X^' (CSR) 
3hf-;5^*aHff©+-V 'J-^^^l'v'X^' (PCSR) ICS 
*^n. PSRcDritf— A^tAWCDPSR (PPSR) {CX 

•y-t^iRl/i^XiS' (PSR) F*3©t:-y hT'«^n-5. ^P 
SR(DSiJt9iX^4^^t'-v hTJ^-fe-;; h^n.5t->-V HC? • 
\^-J7.^'^tc\-tV^y':f ■ V'JT^d'RT C24] ~RT 
C3 1] *i±5B*5j;yt07 (b) Ci^^TJ: ^ IC^X-S J; 
■5 l-i^i^o fJ 0 i?.^A > H 5 ««f b li^- K i& P S R 

5'-> (RTT) f^^&3lfT-rs:&ffi>^citjJ«iit-cD:;&ffi 

[0 114] I EU 1 0 4;5)iRTT^^Sr^fTT^<i:. 
PCSRtt, CSRW'i^iX^'tr^TC^n, PPSRUv? 

X5'«p s R ^-:^7.^'tc«7csn?)0-e, psnt^grofij 

0)i^i|^^t'<y h«i«)WlC^!7U7^ns. PF_PC 
SEL-fe^i7:?3 9 0«!tf«fe 1^^X37 • -fe^;/ h4 1 2 

© ft u v'T. X p c t •?• d d> e> U 37 X y 5^ 

r^THU7.tbTSS?t-^. X PCtt-f >^7iJ^>37 
3 9 4 tA*7. 3 9 6 ^rilbTMBUF PFnPC^T^: 
«EBUF PFnPC(Z)<>:?,e,*>^^-r.5:&»Cffi7C$ 
ns. xPC&EBUF PFn PClca7ct"'<#*\ 
^;fc«MBUF P F n P C}Cffi7c-r'<#7!i^©M8lT«, ^ 

[0 115] ^B-r^tZt\t, yp-fe-yi^-tth^-^y 
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TT (D (rl^ bftft UvX ^' X P C ^E^ffl b ;^ C i T 
ItftUvA^'x PCJCA K7$nS7&<, zfui/—-J^-fti 
uPCfCT. hTi^n^, b;^c;5ioT, fi|0ii*-4^fil«, 

5) h : *^a(D7'a-fe-yy-ttSi«$g«. N^-y:^ 
•A>h'5. i^tcCSR, PSR, 'J^' — >PCl5j:t/f 
"A" U'v^X^' - -tyhra C24) ~r 
a [3 1) 'v^'-i'T.Ay^^f St#il!jW»c;\'.yi77'.y 

;itt^. C»JA«r^i]!)/htgc,^*ij«u-:/7.iS' (fsr) ©i^^ 
«g»jWJCA''y ^7 >y €.n;S:ti, h 7 y • A> 

•y 7 .y y<&iieT b;^£ nn\tu ^is.^k 

[0 116] h^«y7'- A>h'5'S7''f XAy^^^T-Si 

# g ft w ff t^ns A* <y i7 y .y z^iimm -snxi^^rctb 

• /'N > H ^ i-r-&U'v'X:S'(D>'N'-y^7->'y«rt 
0, S«0a.i!*-^fr*^^U7b. h7>y:7'ffla©fc*fC'iJ. 

[0 117] h^nfc h^-yy$piiigtc-r^ic«. 
h 7 y • A> K 7 1 SR^tm 2 suii-tcij-td-r 

tc, itfftuv'x5'#ft^fe^^fefflbTxpc<£3tr- 

b. h^-y A>H7*iiJttJ#bTViS7.:J'->'^±{cy 
•y->ibT*3<jg;>S75<**. !t*ftUi?7.5'«Hl!»# 
^$r<£fflbT> hy y-;/ ■ /\>\'y (Dm 2 ^^(D^m<D 
10 7h*U'X2:xPCir:^b, h^-yy*^^CD>J3'->#4f 
(RTT) S:|gfT-r-5i25'S36«feS. RTTttfiJOaii^*^ 
iiSrSlOl^^ (PPSR*PSRt:^7C-rSJltJcJ:r3 
T) . mm'S:xF Cm<D7 \^UX\Zi^t, xPC{;«. 
/'N>K^<D^2g|5^^©7 HUXjS^AoTI^-S. ^2gB4}- 

K>> • l/v'X^RT C24} ~RT [31) it 
:iOA>K7»mig|55i'T<0«-^-5C:<i:*^*-C#, lg2gS 

50 A>K^tt"A" U>^;^^'ffldV\>h*7»cJ;^T^S$ 
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* U v'T. ^'^W^^^&fi&ffl L. T X P C 1/ vX ^ ICM 
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* M'mt^-i >^ fettxs ji U-v'a h 'J— A« 

6 ) h ^ : '■k<D^ I »ii^S6C^TKias 

[0 1 18] 











0 — 127 




HSU 


r:7y ywTt 


12 8 


il^ 




F Pvyyv 


12 9 








13 0 


il^ 




MMU (TLB^— ifeSi 










13 5 








13 6 








13 7 




mm 




13 8 




mm 




14 4 




$mm 




14 5 




4mm 




14 6 




4mm 


^^:U I /OX7 — 


16 0—191 




$^mm 




19 2—253 


I'm 






2 5 4 




4mm 




2 5 5 




4mm 


NM I 


0 




1^^ 


Bi^MMU TLB^T:— : 


1 




mm 


ii5j$MMU TLB(giE 


2 — 3 




mm 




4 — 7 




mm 





III. #<^||ff3.->y h 

05tti Eu 1 0 4(Dmmm^^^ii7'—^m.^^^^ 

7Fi\^1i.%<D-Q&^. ^m=f-'S'mmt. I FU 1 0 2*^ 

;P (REG ARRAY) 4 7 2{CS$nS. W'v'X^' 
-•V h 4 7 4<&iioT> l/-:/X:$' • :7T'f >'Utti:'3/N*X4 

(FUo-n) OM5iJie?'J'^3ie»ns. «lfig3.x-;/ 

h4 7 8o-n tC<t'3T4jiS$n;tx-i5'«aJ:/3A-X4 8 
2<&jiS LT. /'N'-I'/N'X • h4 7 4i^c«U>?X 

^7gE^J4 7 2*/ittiiS;&'vM03g$n-5, 
[0 1191 D-H/Xh7 • nxy h4 8 4 ICJ;^T 
I EU 1 0 4 0x-^'i^gSSI5^}-di^fiE^n-5. n- K/ 
Xh7 -rLX-^ h484«I EU104tCCUl 06 
Fp1<Dx-:5'teji<^>'^a2r}a^-r-2). CCU 

1 0 eox-^^ffl+'V y->:i- 1 3 4d^€>B50lllU;tP— 

K • X— H/X hT • :3.X-y h 4 8 4 JCi-pT so 



n— H • "T—^ ■ /N*X4 8 6 i£MffiLTU'-:/X^gB^J4 
7 2'vfej5l$n-2). CCU 1 0 6©x-^ffl^-r -yv-i 
H:XK7$nS7^-^'«ttl^aLX-y h©5J-iBAX4 8 0 

[0120] IEU104 (Dmmmm^^ii i e ux- 

EUx— :?'/igSSti I EUl 0 4CD«ti-r^T<D7^— ^'S 

*«;lTt>*. I EUiW«9«IK«^^/:t'^7> h* • A 
X 1 2 4 ^Jift LT^U^^^gfirSi, -E-tltC:j$:i;T«) 
*^WtCti^^-fe-y h«Exn-h* • ax>y h 

4 9 0 {cioTsm^n-s. *»Bj3<Djfii#iM{?yT«. 

£5^3- H • nxy h4 9 OttI F I FOVX^' • UzP 

X:S'2 1 6, 2 2 4 lC«}$$tlTl.^^n^:^©^^-fe>y h 
SrSflUT, 8#^-r'<T(7)^r]- 

^^'^)- ■ (CRY CHKR) :3.x 

h4 9 2. ft^tt^x>;/* (DEP CHKR) nx 
•>h4 9 4. Uv'X^'&i&:iX>y h (REG REN A 
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ME) 4 9 6, ^^^fr (ISSUER) =l-^:,\-a 9 
8. ^iJSmmm::i.~v V (RETIRE CLT) 

5 0 O'^sien-s. 

[0 12 1] ^^r^)-' =f-:^vti • ^--v h4 9 2«E 

*ijffll7'f >5 0 4$:if5*tTfi^^ 
^ffrL--;/ h4 9 8^i*?>n-5o 
[0 12 2] «St^^CD8^^tc:J;-pT€Effl$nTVi-& 

-hMkW^tt, S<JW5-f >5 0 e^riSB&LTieMtCl^e^ 

x^'efe^ri.--;; h 4 9 e'N.jiien^. cwit^gn, 

M^^^x-y;*? • :x-->r h4 9 4'\fciM^n.5. fe^^gl^ 
^x«y* • :xr:.y h 4 9 4<DttlSg«, «@iK«<D#^(7) 

<!: n *^ U X ^ i£ X — iJ' © 5e $fe t b T # Hg L T I ^ -5 *\ 

?¥-r-5^^tt. >5 0 8$igSLTU-x7.^'efe 

«iL-«y h4 9 6'\Me.n«>$9l9fi^lCj;-^T^SiJSn 

[0 12 3] S^tCET^rJ— H • h4 9 OttfiiS 

9 8'NillS. h4 9 8«7'-5'Si8S« 

h4 9 8«x-^'iS?S«jli;0^*1ffiffloitg-c*^:it, 
1 2 SrS* LT, ^^S^frrL- -71-4 9 8 'vit-S. 

[0 12 4] 'ii'mt-r^mmrL-y h 4 7 so-n 

Bliigtf*^y6^t'-5*WC^Si;T, ^^Mf:i- h 4 9 8 
*Mi6-r5ii7S«-C#*. ttltgZI.-.^ h4 7 80-n 

iatttRian::^ 5 1 4 ^m^i^x. ^^^mn^t-y h 4 9 

^mrctbommmmt^^mn:i-y 1-49 a^j^^m 
iai7-f >5 1 e^iisstTi^i^x^'efe^a.--;; h4 9 6 

ic:2ie.n, ^;tSJ?M(i«ltE^r:«y h4 7 8o-n '^Hie, 



(25) 

$ijiiA*7.5 1 8±jc:jidi-r-5, A*7.5 1 8±triiai$n 

[0 1 2 5] A*'f/'^7.$!|?8prL-.y h (BYPASS C 

TL) 5 2o«, ~fSim\z\tum^'iys2A±(DU'm 

10 4 7 4©ijjf^$fiJ^fr-5. /\'-1'AX$iW3.->v h 5 2 0 
ttttltia--; h4 7 8o-n ®#*(D«t«i*^-5'L, ^ 

ffl7-r>5 2 2 ^iiSiaLT. V'J7.^'^^3.-yh4 2 

• 7 r-f ;i'4 7 2 75ie.ffiltgrL-5, h4 7 8o-n 
*-5litt«|«iaL-.;; |>4 7 BQ-n 

*''e.ai:'j$tx-2)x— ^^^/N'-f A7> • :in>y h4 7 4iSS 
T^tgo.--^ h5fe5feA*X4 8 O'vgn^JCii-s.T, 
frOL- >y h 4 9 8 »C J:oTa*?$n;tSf^ff 

20 ^■=^^ff:i-->' h4 9 8ttatg:3.:i>y h4 7 8 

0-n cD#^'s®#SU'>?X:$' • x-:S'Sra«?M»CffifflpI 
te»C-rs:i<i:tCJ:oT. 96^AX4 8 0*ie>ttltgrL-.y 

h4 7 8o-n ^y'~i5'^m^^ii^mmizmmt^, 
[0 12 6] iEvmmm^(Dm'0(D:x-yhiz\t, m 
- h 5 0 0 , mmya~mn (cf ct 

L) J---;/ h 5 2 8. iJiCX^TSlJII (DONE CT 
L) 3.-y h 5 3 6A^SS. )ijSSlJffllrL--y h 5 0 0« 

^<Di£ti:f)^nff^titcA^(Dm'^mmmmy-i > 5 3 2 

^:::-;/ h 5 0 0 «A*X 5 1 8 izmf^-^tirzWrny-i > 5 

3 4±^zmmm^^m.mLT. i^v'7>^'ga^j4 7 2fcx 

[0 12 7] mmmm::i-y h5 0 Ott. ^^^^j&m 
10 y^ >3 4 4^mALX 1 FV I 0 2^m^o mik<D^ 

•r-5. *^tC. I F I • 2 2 4©T 

h 5 0 0« I F I FOS?l{t)$fW«^<£$fJ^5-1'> 
3 4 2 SrMSLT I FU 1 0 2'NjtoT I F I FOIL- 
h 2 6 4rov-7 h • :t'<l'-->3 >^mith-t^ CiiiZ 
ckO, ET^rJ-K • 3.->y h4 9 0»C)iJPO4^^^S:Sg 
50 fT^m^tbT^;!^. 
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[0128] umy^-Mm=i--y h 5 2 8«&^#{^ 

h • '^i^ hJP I D^Et^U— H • =L-y h4 9 0*»^SJ 
IS^'f > 5 1 0 ^MS LTS^f-rS. 8 H • '^i' h 

4 0 A^^SiJU^'T > 5 3 2 LT§ft$n-5. 
^7$<JP{I^lc:<i;oT. $iJP7n-$iJtfflirL--y K 5 2 8 

•V h 5 2 StCjcoX;^ hT^tl-S. *f*##Si|^S?-7D— 
g2?iJ4 7 21*3ro-B#t^?5iU--:/X^'}6^e*i|ffll7-f >5 3 0 

mmism:mm^^ > 3 4 8^&^b&lt i fu i o 2ic 

^® nxt^^ pitgt*©*^ 8 i@®$«^aii7 P— ^«^cD-?- 
n-en© f h i<Lm%'\(DH^^ii^M*^^^^ o x ^ t* -5 

[0129] S^tC. ^TSdlH^-'y h 5 4 0 ttflitgo. 
- h 4 7 8o-n ->3 >\zmti>^n 

8o-n <7)Vit*n*>*^^^SIfT:^'^^— >3 >0%7i&ii 

mt^t. ^Tmm=^-y h 5 4 o tt*f*£:-r*^7*ijffli 

ffl^Sr^iJ^^-f >5 4 2±{C3lltiiLX, U-v'X^'ek^:! 
- -y h 4 9 6 . ^^^fT^l— h 4 9 8 . jgig^iJ^rL- 
-/ h 5 0 0:fei;t^>''?-1'/'«:^$JM:3.— h 5 2 0»CT7— 

[0130] h 4 7 8o-n ^M^UBE^JfilfiElc: 

-r^^ifca:0, I EU 1 0 4CD$iJia|l©— KttSrl^±b 

—)\'-t^tz^\Z\%. iS^wate^--;/ h4 7 8o-n 
iftSr^^J^fr:!- h 4 9 8 lC^?>-ti--&'i;>gA^S'5. ^ 
i^ZL-y h4 7 8o-n tij^^Sfr^^lg^rSlfT-r?);^* 

frT^CtSrS^-r-So i^oX, ^^%fT:i— h 4 9 

8tA^i-« I Eu$ijjaiia- -7 htrtSs ^^^©$lJ^w:7o-^al 

a5:3S5iUX«I6-&'5ii^Stii^ct^^. #^^fT:i— -i- h 4 

9 8i«fig3.-y h4 7 8o-n tt^rai^x, moaymm 

:7n— y b 4 9 6 . 500. 520, 528, 

X'»Je.-l*-5. iJEoX, mm^=.yh4 7 8o-n «^!f*«© 
mWya— • :t-^U—^a >(D^W.\tl EU 1 0 4<DM 

m^^u-->3>izm^vtt^\ set::, ^^<Dmm:i 



(26) 

- y h4 7 8o-n <Dmm^^itri>m'^-^^ tumm&w^ 

f<7)giJ<D^ffia- >v h 4 7 8o-n * 1 fc« 2 ■r)JKil± 
SriiAQ-r-SJi^Xfe, ^4J^fT:3.->y h 4 9 8 

jE-r-s^'ttx-rtr. ij:>s;as^jg*fTpictt, £5^3- 

H . a- .y h4 9 Olc«i:-pXPH«l5nfcMl£:T«^<^>' 
'i5-S<i:-rs«8«g^--> h4 7 8o-n t «rM»o*lt*itMI 

5^>i^, <^^^7i:3i®«, ttlfiBi:i«;/ h4 7 8o-n ® 

ft!l©^fig^:i';/ h-r^Xiz^LX^fr-^n^mO't^X 

[0 1 3 1] A) I Eij'f-^m^<Dmm 

I EUx— ^'iliK®t»'ij'i^t-5XU'P^> hfiU'vT.^ • 

7t-i';p4 7 2x^-5, u*^L, 2^^?girctn« I E u 
-^'iSssAHK-^d^fflje^nxti-S). ^^y^-^mmt 

20 tt, V'JT.-S' • yy-l )V4 7 2(D—Ui)^^(Dy'—'5'f^^ 
■5. 

[0 13 2] 1) U'^T.S' • yrOKomm 

me (a) fl, 5'-:$'iiS|8SU>'7.5' • ^T-f-'US 5 0© 
»jg7-=^^x^^r©tSS0X«.-5. 7'-3'iS8SU>'X 
5^ • ^y^^PS 5 0«— B$My 7t 5 5 2, Ui?;^^' • 
:7T-f ^L'SE^'JS 5 4, A;^-tl/i7^ 5 5 9, Ji.ty^ai:'! 
•feU^i'^' 5 5 6 $r-&A/XVi-5. ftj^WlC l^v'T.^ffi^'J 5 
5 4'vii|e,n?>7'-^'«i^^7^-^A:^A*X5 5 8 ' 
30 iSSUX-P#/N'-y -7 7 5 5 2 lCJ;-pX*?fltC§{i$n-i) 

wj^j^fcS^^jx^-s. 0*0, 5'-^M?su-:^>^^ • 7t 

-1';U5 5 0^j|ie.n-2)7'-3'ttT'<XA:^-tr^^':5' 5 5 
9 iZ^^X^'Mit^nx. m^(DAtlJ-^7. 5 5 8 
U<«2 0©) 5 5 8 ' ±('jtaj$n-5. 

$iji?/\*x5 1 8 ±{zmtii^tircui>7.^mmi^z^'< ^ 
-•yjim'mmmt-w^yyr 5 5 2i^©sfiT^-5'© 

*ijtaf/N*x5 1 8±{ciiiai$nfc$ij?Bim^«— 8^>'N*->:7r 
40 5 5 2 A^e>u-:/7.^' • ^T-f^HH^iJS 5 4 rtcDiSa&gtc: 

W^StJlt^.n/tUi^X^^^X— 3^ • A7.5 6 OSriSKU 
Xx-i5'S:eii-rs:i<»:^l^nIf So ^^A^ii 
je$nSHa«. -B#/N*>;/77 5 5 2fC7« HTSn^cx- 
5 6 0 (D/U A7.W>^^(&^LXtiit}y'-^ ' "^Vi;^ 

5 5 6-.jii-5^<!iic<tt), '^m(D^^(Dmnn\zmm-t 
-sdid^piBgxab-So Sfj^zN'T-s 1 8iiisx2ie.ns$ij 

^?)ffi^{Cj;oXSiJ^^n^-tUi>:S'5 5 ee. 

77 5 5 2<DU>':^37Ai^©x— ^tUv':^^' • yy^ 

50 ;HB?IJ5 5 4G)Uv';^^'75^f)(D7'-^'Oi:^e.*^€:S»? 
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n^cig^ti, i^*x-i5'^A'-f/tXji£fig5^}-5 5 8" 
[0 13 3] *f8ig©j(fjg|lifi0iJCJ;ntf. Sx-^ig 

■e. A;tJ7'-:5'S:-Bf/\'-;/77 5 5 2(^(7)ttS®2 

Pi'-y-(c<t D— B$A*<v7 7 5 5 2(DeS<D5 US^Xr^^S: 
SJ?L.T, 5 6 0±tCdi:l3-r^Cl<i:;i^T^ 

«bT, -?-n-enc07^-^'$r|5|P#lc/\*X 5 6 075^^,S^I 
f-S^lit), 5-:3®l/v7,^'i£rS*?UTA*7. 5 6 2iSB6 20 
trills Ct=bT#-5. S^tC, V~J7.^ ' -yy-iiV^-h 
-feUi'5'5 5 6«, A-X5 6 0, 5 6 2 ^)Sm L^cl 

7 7-f;i'm:^A'7.5 6 4±Jc|BlB#{cm;^$n-5J;'p{c|^ 

[0 13 4] -nn'jy7n(r>V'^7.9 ■ -b-v h^se 

(b) tC^©iaSA^^$nT^i-5. Ui/T.:?' • -fe-v h 5 
5 2' «8<lCQ>'>i/;i.- >7-h* (3 2t*-yh) Uv'T. 
^^lORD. I 1 RD • • • I 7 RD!&ie«tJSrK$nTti 
5. U'i/T.rJ' • -t >;/ h 5 5 2 ' «4(@C0y:/;i' • h* 30 
• Uv'XrJ' I 0 RD. IORD+1 (I4RD). II 
RD. IlRD+1 (I5RD) •••I3RD. 13 
RD+1 (I 7RD) (D'ty htVXmmt^Zth'^ 

[0 13 5] ^^m<Dtimmmmizj:rn:£. ut^x^ • 

t^OtC, —f^/'^yyr • U-i^X^ "tyhS 5 2^©^ 
v'7.:$'«2<@CD I F I FO-7X^ • l/vT,^ 2 1 6, 2 
2 4F*9©-€-n-en©^'^<Dffl^D-Jr— ->3 >tC«-o'Vi 
T. PvX:?BS:«a--y h4 9 6ICJ;-pT#fia$n4. 40 
^T-^x^^^-V 1 0 0TS|31$nS#^'^«. Si«2 

$'^mtitLx^mvx. ^^<Dm'uizj:.^x±^$n 

■?-CD<Sa<&06 (c) {C^L-Tli-5J:5IC, SfiCD^Ii 
tf^^^©5^ i-:3om:^jU>'7.^'$#:!«-r'i)^<^2 (I 
2 ) ©li^fJ, x-:^'?B^fe^v'X:5' I 2RD;*^S*?$n 



^J;^lS I5 IC<fc-pT«Effl;$n-l)Jl'&«. I2RDl'-:^X 
^iZXhT^ntz'r-i'itAXS 6 0?&iS*LTfeitl$ 

T, I SROT^b/iUvX^tCT. hT^n-S. 

I 5 [t^^ I 2 (c:J:oT** ^OT. I 5 it. 

X^^3ilK UA^b. 31«?3n^J:aH, ^^15 

tf^Xf}^—:$'^—W<yyr 5 5 2' CO^^ I 2 © 
. D^r-->3 >*^e,#ntf> #^ I 2«)jijSi5lC 

[0i3 6]a^tc> f^^i2 *^ji»$nst. us^;^ 
5' I 2RD*^^,©x-:J'«. )iS®mcD^^©iiafi:B 

=L-yY-5 0 0\t. >5 1 OISSTEt^^— K 

• :i-y h4 9 o*^^.^A^nfcUv'x^#Bg7-<— ;w 

K • ^—:$'i}^^Ui^X^ • 7 7-1';i'iH?iJl^cOJfe5feU'v'X 
iS'(D7HUX€r*lJllfff I 0-3 it^J&M^tl^t. 

I 4 RD- I 7 RDtCAoTl^-5fii(i, IFIFO:i- 
h 2 6 4®->7 h t|5|Nf»C->7 h^nX. lORD- 
I 3 RDtC^^n-5. 

[0 1 3 7] 1 2 *>^>yy;i/- '7-Hife*fii*<»e> 

n^m^\t. -^^tzmmizfi^. :$imm<Dtifmmmmiz 

J:n«. D-ir— >3 > I 2 RDt I 6 RD©ffi^-l±Ai. 

izmm^n^. tum^mmxit. ^^14-7 (Dmmt^ 

^ I 0-3 cDii-rn*ilcJ:sy7'JU • y — Hm;^;,©#B§7i« 
l^i^X^K^OL- -y h 4 9 6 tcJ;oT«ltB$n;rc«^tc 
«®$tl^o ::niC<J;0, -B#>'\'y77 5 5 2' ± 

t, — WfA*y77 5 5 2 ' «->>i/;P • 9— K • 

»c. li-rnT!)^©^^^ 1 4-7 ©iifT«, "7— Ktti 

^^*i*fj$;TS I 0-3 

[0 13 8] • 7 7-l';i'ffi^J5 5 4®^31W^ 

tt«07 (a) ~07 (b) jc^^nri^s. 
tirMmmm\z^tn:£, 'mL7'-i'm^m<o\y'jxi' • y 

7^)Vm^\5 5 4tt4 0OO3 2 If-/ h*iUv';:^^'d^f, 

•y h "A" Sr^fiKU. ^-7. • i^i^X^ • -fe-y h r a 
CO. . 2 3] 5 6 5, m.m\y'^X$> T & (2 4. . 3 

1] bQQifiibti.^hy:f-^yV, ^^xjssm<Dnm 

hyylf • Ixi^X^ r a C2 4. . 3 1] ^ ^'j: -5 -> -V 

• uvT.^ • -fey htbTHfiK^nTi^-s. aso 

^'^U-->3>Ttt, m.mUi^X^ra CO. . 3 1] 
5 6 5, 5 6 6«S»x-:5^igKffl®Uv7^' • 77^ 
Jl^BByiJroTi/x-cy "A" Uv'X^' • -feu/ h^«Sj«LT 
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[0 13 9] 07 (b) \Z7p.-^iiO\Z. Vvv-^- l^i^ 
7.^ r a [24. . 31] 5 6 7 S:X9 7'LT7i'5^ 
Uz^T.i' ' -b>;/ h "A" t^UT*3tt«, Ui^T. 
^ra CO. . 23] 5 6 5 <D7^7^^ :^ • X • -fe 
ht-i^tCTi'-tX-r'&CltTS^oIligT*^. "A" U 

s?5ns. ui^x^ -tyv "A" (D:i<DVtm\t. m<o 
i^^ff'si^'^cDrnfj^rzit h ^ •> y*^ ^ © 'J - 

(Dflff fcJ;-pTS7 (a) JC^-r4*!i«'iq^{cJ;oTR 
[0 14 0] T-4^7^i7^v 1 0 oizx^r^m^ntz 

^J5 7 2^ffiffl-rS. ■ 77'1';PS^J5 7 2 

&-<rAt6 4 e-y h*i(D3 2ecDU-:/X^ r f 
CO. . 3 1] *ie.«fi£$nTU?). )?l!i/M£,^U>':^ 
^ ■ yr^}l'5 7 2\tmi&.Ui^7.^ r h [0. . 3 1] 

(75 "B" -ty hti.xmmmz^m-r^:it^'^mr'$> 

•5. T— ^^x-^^^^i- 1 0 0T«, "B" -b<y hcOlx 

v7.^tt?#i&'hiC-^^v'^^' r f CO. . 3 1] 

CO 1 4 1 ] ^3CD5^-^'iSSS<£«-r t>®tbT, 

l^i^:^:*' • -b-;/ h 5 7 4 9 IC^T J; 5 IC^ 

-r-Sd© "C" l^i/T.^ • -fe-;/ h 5 7 4H3 2{SC0 1 t' 
h - r c [0. . 3 1 ] A^e.^fi£SnTVi 

;U • l/>?7.^' • •fe .y h 5 7 4C9:*--^P — ->3 > 

U X 5' ^ fig ffl -r ^ © <t *f !1 M T $) . 
[0 14 2] r?«)/M?C>^^>'X^' • -fe-;/ h 5 7 2i::/- 
;P • Ixv'Xii' • -fe y h 5 7 4«»(:&^, 06 (b) 
■tM^—f^f'^yyr 5 5 2 tlilCJ— ^7^i'5^-\'«-Nf 
/^yyrlz^-oTmW^tjit^ti^. 

;uga^i5 7 2, 5 7 4©titisn;»c:?is<f;5tc^^$n 

TViSdtTfft-S. «^]gl^i660iJT«. i|Stt^n-en6 4 

f-y 1 \iyh\zU'3T^^^, 

[0 14 3] #sccDiiSa<D#aU'>'7.:5'*^ i/>'x5'ge 

(c) IC*rJ;5C, L'-:^X5'E?IJ4 7 2»C!feaMt?? 



(28) 

54 

*^-t^Ui>7.^ittl--^)V • X^yi7 -Tf.-iy:^ (k e 
rnel stack pointer) 568, ^ P 
•fe-y9-«t!iUi^X3' (PSR) 5 6 9, IByD-fe-;/-y-^^ 
(PPSR) 5 7 0*<i:ZJ^8{a©-B#:/D-fe 

>y-y-ttSiui^x^'<7)ia?ij (tPSR (o. . 7] ) 57 

•V 1 0 0<o&R»rt::^J-«bTiri5. *#»7 H UXis J:tXx 

• A'X3 5 4«5='-^'i£SJ?LT, 
J:tX "A" i: "B" l^i^X^ ■ ±y hmxtEi&-t^tztb 

10 4#»l/vJX:$'i^»)^^« "A" 

"B" Ixi^X^ • -fe y hA^^Uv'T.^'SrSRl^. feitl© 

[0144] ' X^yi7 • -^-i >^ • V'y7^9 

tyn-fe-v-y-^SI^i^X^tt, (ffi©!HF»l^i?X^'ttiS 

;ittCJ;^T7;j7-feXDrflgT*-5. -Nf:/'a-fe-y-!t«SI 
Ui?x^ttii[»tc7^-fex-r^d<»:iiT^;icii. ^cof^ 

20 f^DiZ. C:<Dl/v'X;5'Se?iJ(i7'P-fe-V-tH^®U-vXiS'<D 

^Jr-rsai*;>^:*J— XA (inheritance m 

e Chan ism) ^rl^^Kf-Sfci^lC^ffl^n-S). 
eSfi«:/a-fe-y9-<^SgU'v'XiS'©MT-$.?>. -:?S0, 

-Nf:7'o•fe•y-!^•«^iu•i?x^*>eH^f*l^i]^ce»$n, m 
^1-T?ifT ^ A^??f ^p-r ^ {4S fc * ^ -B#:/a -fe 

•y -!t 1/ X 5' © ffl 7 -fe 7. T # ^ ± 5 tC -r S . 

^5ET#?>#feft=3-H • f<y htt, 

U v^X rJ' * «^ fl= n - H tC J; T ^J^ $ tlJ^t V i d t 

^-:^X;5'tt?fM^^x-y;<3 •:x:=.-y h4 9 4t^V 
U-tS^?M^^x>y*4 9 2lcJ;-DTW»i$nfc«^ 

[0 14 5] yp-fe-yy-4^^^-:^X:?(D^frn-H • f 

>y h<D^m.itmmmizsi!tfBr^-m-:fa±y^vimuz^ 

■y htzl'-fii^-'f^y'ci-t'y\)-^mUi^7.^\ZXr>Xl^^m 

iciiffl^n, ±{4cD-r'^T©— P^T'P-fe'y-y-t't^i/v'x 

nfc^p-fe-y-y-t'tsiu-vx^'fflA^^aifT^Fns, ^4?*^ 
}&m^nrzt^\t. *fj$;f ^-B^-Zp-t-y-y-^^^u-vx 

^'Mfc't^Ti^P S R i^iyX^ 5 6 9 Idgit^tl?). -?-0<t& 
[0 14 6] 

11 I 
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PC R 

IF_PC R/W 

PFnPC R 

uPC R/W 

xPC R/W 

TBR W 

FTB W 

PBR W 

PSR R/W 

P P S R R /W 



(29) 

56 

mm 

-fucf^K ^fi^y9\ -m^\z\tv Q\tms.% 
I FV:/aifyA • :*;'i7>^^ : 

:/U :7a:^>r^ • :fa!/^A ' tlO>:S^ : mbuf 
, TBUF^ockO^EBUF PFnPC^l^n-e 

(D'j^-> • THUX 

^^P#CD I F_PC7 KU7.-Cfe-5 

• ^—:/jv<D^—7s ' T K UTso s-x> hum 

SlJDiA^D>J>y^ • JL- h 3 6 3^6-^A 

T^x.e,n^yp>-->?-\'S'^tt;icD7 Ki/x*^ 

T^Pir^yitt^cSgUv^X^ : ^P-fe ^yitttfR^- K 
Oji^-plfig. mK>yl^^^mUii<D\iy hf)^$>^o 
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57 



58 



CSR 



PCSR 



R/W 



R/W 



[0147] 2 ) m.i^^-'^m.^(Dwm 
i^wm(D^Tmnmm\z'^^':>'cmm^n^ i eu i o 4<d 

[0148] 7'-5'ig^580 (DXtiy"-^ ■lillM^ 
t>-li-rL-.y 8 2, 5 8 4*Jj:0:!g»D-H/Xh7 

• OL- y h 5 8 6 A^^^e)n-2). SlgcBPfit ( i n t e g 
e r i mme d i a t e) 5^— ^MH. S^Dtt^^S* 
j^;'*- (embedded) 5^—:$' • 7 -< — ;H-* i LT^^ 
A^>n. A*;>^5 8 8iiSe&T^'^7>K • h4 7 0 

^g^^p-li-n.- -y 1-5 8 2 [tm^y"-:^ 
i&^mmV. ^©*g*MA<a3;^JA*X5 9 O^iSSLTV 

;u^yi/^-y^5 9 2'v2ie)ns. v;p^yU'i7-y-5 9 2 

X 3 5 4 ■rS)^, 
[0 14 9] h 'J-A*>e)»6n^iPM ( i mm 

e d i a t e) :^'^^>Kfe. "f—^ • AX 5 9 4iS* 
T:t'^7> H • -y H 4 7 0 A^^>^e)n^o :in5.CD 



M«. iii:^A-x 5 9 6±icmttisn^Ha(c 

a-- v h 5 8 4 (Ci-pTSS;&^ii:^n.5. 

[0 15 0] SISD-H/X Vy ' N5 8 6«^1■ 

U-T-^ ' A*X 5 9 8 ^SrfflLTC CU 1 0 6 tM:^{i^T 
■^OtOT-S. I EU 1 0 4'sO-l" >A*'^> K • t"— ^ 
tt^iSD— H/X h7 ' h 5 8 6 *^?>A:^?'-i5' 

• A*x6 6 o^mmvT\:hyy'^6 0 2^m^^^n 

■5. v;U5^yW'i7-y-5 9 2 i5-y^6 0 2A^?>(^tB;'37' 
— ^S'^. •7;l/5^7'Ui'-!i-6 0 8©VJl'^7'U'^'-y-A;'3A* 

X6 0 4, 6 0 6±jcHim$ns. mm:i--yhiht!/-< 

X4 8 2' *>&©7'-^fev;i/f=^y^^-y-6 0 8(131 e> 
■y-- AX6 1 0^2l*2t?<7)aBS€rMATli*. 5^ 

■7;i/5^:/u-;i7-y-6 0 8S:ji«>5^-^eiitt, ->X7^ 

-5. *7-^xi7^r 1 0 0T'3|:S$n-g);*:ge^^©^&<^ 
tt, lt><D?B5fel'>';^^«:*'Jffl'r-50T, a:*:40*T 

-^^&-^A*>y7T 6 1 2'\jilS:it;5t-c^^. 

[0151] 6 1 2 ©X— P 

-:^X^I±l:^A*X6 1 6&iiiaLT!g&^v?X3' • ^T-l" 



PSR;!)ie.o-H$n.2) 
<^l8Jt« (y-;!/) UvX^' : v>i/;U- ^-h* 

tbT7^-feXoI«g;^j::/-Jl' • Ui^T.^ • -b:-> h 

sR*»e)P-K$n?). 

• /\*X6 1 8<&iiSSbTm;'jv;u^yp:?-y-6 2 C^IE 

SScU>'X:5'iE^Jtb:^/N*X6 2 2 
10 tiSI&Ui^X^' • 7^— ^i&-7;Uf^7^^<^-y-6 2 O'v.esi 
-rSCtA^T**, -^A*-y:7T 6 1 2 iSScUvXi? 

• yr-i}mm& 1 4tc^i^$nActB;'3A'x«, ^n^' 
n 5 <sw u-v'x iS'fii<&|siB#t:ffi:^T^ c: t * oi^tr-r 

^. -^^D, -&th5fflST<Dy-X • Uv'X5'2:#fig^ 

6 12, l/v'X^ • :7 7'f;HH?'J6 1 Aii^n-^jv^zf 
2 OtiT-^ N/N'':7> h* • UvX^ • "f—^Oim. 

ii^¥->X5"A • ^n>>i7 . -y--i'i7;writcf7-5c:t^ 

[0 15 21 v;|/5^yPi7-t}-6 2 Otty-i? hA"5>H • 
Uv'X^' • 7^-:5'ffi€:Wv'X^ • :7 7 -f JUBB^II 6 1 4*^ 

?,*^i.^«-B#A'-7:7 7 6 1 2i)^i^m.mz.WRt^m^ 

^^t^mPf^-mi^'^^ I EU 1 0 4 tC J;r3TllfT$ 

^ jE5S ^i-«8-r ^ 1 1 ^ ^ 2 e ^ ^ ^ a fiE-r ^ ;r t 

X— 5' ffl * lESHciR* ;t i * »c ;a o T c i ^ . 

[0 15 3] VJU^'T/U-^-y-e 2 0W=&i^->X7^A • -9- 

40 < i^jw- :t^i'-'>3>s#jras;^n/iUv'x^ • ^f- 

-3'4-€-<Offi*©li-rnd^'villSCi75«T^?-5. AW /I 
X • ii.::i!y h 6 2 6©A:^tt, V^l.^T'U^^U- 5 9 2 *i 
e>ffi:t>yN*X6 0 4^ii?S-r^iHfau>'Xi$' • T Hl^Xfg 
^T^-^^ffl^^ctiEPfl^SlgCtt^ A-X6 2 4±fCjitti$ 
n-5Sii5 5-:3*-C<7)Ui?X:5' • T'-rS'ffl. S»D-h'/ 
50 X h7 • h 5 8 6*^e.:5':/;|.SScAX 6 0 0 SrigS 
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at" -5D— K • :t'<^>K • 5="-^, ^(7)tt5;^A*7. 5 9 

E&i-r— ^ • /N'T. 4 8 2ti->T.'xA • i;uy^ '-^^ 
■5. 

[0 15 4] x-i5'«A*-f/N'7, • h 6 2 675^^r? 

6 2 8±{cm:^j;^nT, SiiSSOiTCQUv'T^' • X- 10 

i'm^mmizmsk-r Pimm's: 2 ^(D^^^>\i • 5^ 

— ^-/N'T-t. SI&D— h7 • h 5 8 G'v. 

3 

[0155] ttlffio.- -/ h^m/'iT. 480 • 
h 6 3 4©^^^— ->3 >^aL.T^;K^nTl> 
mrz. • OL-y h 6 3 4it^<DAt!ii^<b^m 

n>> h 6 3 4 H/NW AX • h 6 2 6 A>e./N*T 6 3 

7 H • A'x 3 5 2 >^mm L-xm^nx^Tzm I F_ 

PCTKU-7.M. PC$iJfflIiL--> h 3 6 2 {CJ:-pT*lJ»f 
^-f >3 7 8 ' ±lCiittS^nfc$iJffll7P- • 
h««:§«-rs. -(P-^ • h 6 3 4«, mm 

/Ma:,^St5"*-:$'iS?S(*IlClStt^.n?t/N*'f /'^X • OL--;/ 
e.®0m$nfc;f'^7>h* • 7^— ^'M<£:5^-5'A'7,6 3 

6^mm\^x^m-r^:ithx^i> (.^zfi^ay) , 

[0 1 5 6] • OL-y h6 3 4tC<t-pTS(t$n 30 

• AX 3 5 4±S:feM$nT. ^Ign." h 6 
4 0. 6 4 2, 6 4 4'v3ie.n-2). A{t:«UCtt, ^l/-^' 

h 6 3 4««a3-PST©Uv'X^' • :t'^^> 
h*fiiSr;i'-^ai;'3/N*X6 4 6, 6 4 8. 6 5 0 b 
Xm^^-y he 4 0. 6 4 2. 6 4 4CD&-«'\2|^^ 
m^m^X\,^^. ^7—^'ri;f-^ 1 0 0©— 
+5^^^-^tCj;n«. ftiti2^^T«^^5IS|B#{catg 
rL--yh6 4 0. 6 4 2. 6 4 4 tC*t LTmt" :i i: A^pI 

[0 15 7] ALVOmm:i-y h644. ALU1« 
tIZL- y K 6 4 2RZMyyi'mm=i.~y h 6 4 0«-?-n 
^'nom;'3l/i^X^ • x-^^atg:x--y h • a-X4 8 
2' ±lc:M{±i-r^, ALUO iv-^^^^gnjn-^ h 6 4 

4. 6 4 0 A^ibmzihti7'—i$' hr^m^h^j^T'-^m^ 
\zmfi^^nrz^mm^mm=L~y h • Axe 5 o±niM 



hm:^j/N*x 4 8 2' ^m1^lbnx\,^^. 

[0 1 5 8 J AhV0mm:3.-y h 6 4 4^tl FUl 0 

2<D7''J7x .y5^jSf^<!:SI8co-K/Xh7 • ar:<y N 

5 8 6 <Dx-:S'}Sf^COiaS:^$r-9-7}?- h-r-l>Zc«?)fC{53H7 
HUXffi<&4jS-r-5Ji-&ICt>«6ffl$n-5. ALUOttltg 
n.:::^ h 6 4 4 tCct-3Tthfi[$nfc{gff.7 K UXffl« I 
FU 1 0 2037— y.;, h • 7 HU'X • AX 3 4 6iCC 
u 1 0 6 ©[i5:&icl^i^$n:ttB:*jAx 6 5 4 ±{rgim$ 

n. ^ff^::!-^ h©ifea7 KUX (EX PADDR) 
*«»e)ns. 7-;'^6 5 6«, ALV0mm:i-yh6 
4 4iZ^-z>X±0.-^nrzThU7.(OiS.mit^6^^X h7 
•t^rzisb(Dh<DX$>^o 7 H UX(D:i©(gfB<kgB^«|l} 
;^AX 6 5 8±tC2im^nT, VMUlOS'Nigen 

3) nm'm!^y'-:$'m^(Dmm 

•5. «D^7'-^'«. gpfiSIS:t'^^>H • 

AX5 8 8, iPfii:t'^7>H • AX5 9 4*5j:rX1#»U 

VT.^ -7 Fu-x • 7^— iS' • /N'x 3 5 4 ^^-^trlSiacoy 
-xA^e.Sfflsn-5, ^i-g6x-^og*^wv-x«ngB 

"f—^nTs 5 9 8 SrjiUTCCU 1 0 6 ICg^gJ^nfeJ? 
i!)'hS£-'^D— H/x h7 • ZL-v H 6 2 2T**. 
[0 15 9] gPfiiSia::t'<5> K«, 
— ^ • AX 6 6 8 S:«EfiLT-7;l/5'7^U'i7-y-6 6 6 »Cjg 

fi:B^t?1±rL-.;; h 6 6 4JcJ;oT§m$n^, -^JU^^ 

yu-^-y-e 6 & • 7 h* ux • 5^-^' • /n* 

X3 5 4 fiPffl:t'^^> Ktim2<D<4M^t) 

•li-aL-.y h 6 7 O'vjUe)*!, ;&^-fr$nT*>f.Hi:^Ax 

6 7 2±{Cii£tl^n^o r?itlii>3&,^D-H/X h7 • 

h 6 6 2*^60-1' >/\*"j7> h* • ^—37 ( i n b o u 
n d d a t a) (4. D— H • 'f—'^ • /N*X 6 7 6 

7 y5'6 7 4tCJ;-3TS«$n-5. v;P5^:/U^-y-6 6 

6. 'yv=f-^14m.nmm.:i.-vY'=T—^-'^)9— 
> • >'\*X4 8 2" *»^(0^-3'ttv;P^7'U-i'-tJ-6 7 8 

oA:^;*»^§(f $ns. •7;P5^:/Ui7-y-6 7 8«jiJ?oi 

ttl;t;AX6 8 2 SrJiE&LT-P$A>77r 6 8 0 

^n-5c:t€rarteii-r«. -p#Ay77 a 8 0«®6 

(b) tr^T-B$A>>7T 5 5 2 ' tlftawt::!^!:!^-:^ 

7. ^ • -fc-;/ hS:iiATli-5. — B#Ay 7t 6 8 0 Ji^ 5. 
tCftiiS 5<@iT(DU'>'XiS' • T^-^'faSr-^/N'u/^r 6 

8 0*^e>i!i9-5{oT. X— :5' • AX6 8 6«:igftUTj? 
Rj/MS.^SU'v'X^' • :7 7'r;i'iB5iJ6 8 4<i:, 

• AX 6 9 0 bTffi:^-=<';U^7'l'i'-y-6 8 S'N.ji 

^•Lt-t^X^^. v;U^yi//71}-6 8 8«. x-^ • A 
X 6 9 2 SriS* LT, r?Bli/h»,«7 r -Y ^UBH^iJ 6 8 4 
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•5. x'^W^yi/^-y-e 8 8«*ii5 5<l*T<Dl'>'7.5' • 
x-^'filSraJ^bT, "f-^ • A*;^6 9 6€igft LXA' 
>f /IX • h 6 9 4'\|gBtlce2|-r««l#€:-r*. 

nT. ' a.- :/ V 6 9 A\t. =f—9'n7.^12. V 
;l'5^y^^-t}-6 6 6*»e)0ai;^7^-i$' • A*X6 9 8, P 

- H • f-^ ' nT. 6 7 6 m.nm.^:x-v v • ^-f 

T, tia^toii-:!--;; h6 7 0*^e)^^<=)nfcinffl;i-'< 
^>HfiifeS{f-rs. A'-TAX • h- 6 9 4{S«ii5 

tX, A'f/'^X • h • mttnTs 7 0 0. ^ft/MSc 

jSp- K/X hT • h 6 6 2 tcSEi^snfc;^ 

• 5^-^' • /N'T. 7 0 2, iJiCKSST"— ^iif !S 5 8 0 CD 
. :x-y h 6 3 4 tcMigg$nfcf?i!i/Ma:,^/N-'f /I 
>^ • a;;^6 3 6±icai*f *ck5»C®<. 

[0 16 0] f?tb/hSC,^;U-iS' - rL--;/ h 7 0 4«, A* 

-f AT. • ^:^-;/ i-{±j*AT7 0 0 hm^f-^m^n-^ 

AX • AX 6 2 8 ii^ri^n<DmM:i—V h 7 1 2, 7 

14, 7 16 \zi^m-^ntzm.m:i-y v-xfinT. i o 
6. 7 0 8. 7 1 0 t<Dm-vm^\z'f—'S'm^^m^-Q 20 

[0161] 1 0 0«$7-jg|IMfi»Jtct-2> 

A*AX7 0 6, 7 0 8. 7 1 0 3®* T 

roUv^X^' • :t^5>H • 5^-^'ffl$r«^aL--y h7 1 
2, 7 14, 7 1 6©S-^^|Wl^lCtej||-r^Ct*^nJ«g 
cne>08l^:3.--/ h 7 1 2, 7 14. 716 
com;'3AX«ffiltg:3-— .y h . X— ^ • U^-> • /\*X4 
8 2" JCifg^^n. 7^-^$:l/>'X^ • yyi)VXtl-7 
JV^Zfl^i^'^Q 7 8'v.M-rJ:-ptC?i-s.T^i'5. SI^Ct^-- 

^m^mm=i-=-v v^-hnT. e 5 o *«8tgaL- ^ h • 30 

-9 • U^-.> • A*X4 8 2" \Zikmt^tzJi>\ZWL»^ 
CltfepIftgTJb^. ^^BJOT-^T'i?^'^ 1 0 OfCj; 

n«, v;^^y^^•^f*8^B:x-.;/ h7 1 2ir?«j/jN^,^ 
ALU 7 1 A(Dm.m=L-v h^tinx^nmo'&i^^f- 
^m.^mm.:i~y v ■ ax6 5 z^mmvxm.^^--? 

iS8S5 0 Oro^tga- h • x-^ • ^)^-> • /N*X4 
8 2' lcS^^-r-5Cli*5"nrtgTfe§. 
[0 16 2] 4) • U'v'X^' • 5^-^iilgS®g¥iffl 

:/-;pjgg:x-5'MgS7 2 0«Si 2lc*snTti^o 
CCDx-^'iSSS 7 2 0 HS*W{C 2 a^W^^^CDI^ff^ -"o 

ht??»!j/Ma,'SU->'XiS' • -b<y h*^?,a#?$nfc, s 
•5li«Bnffl:t^7 > H t e.nfc 2 ^<D:t^^ > 

Hdi, ALU«l«ga::i>v h0 10TfiEl&<»;^l&iJ>8Sc.^5=^ 

«. ALU^^ga--;/ h 6 4 2, 6 4 4, 7 1 4, 7 1 
6<Dlim*^{Cj;-5ii»lC<fcr3TfTt>n, 't<Di^^(Dn 

h 7 2 2'v.j3ie>i1.-5, CKDOL- h 7 2 2 tt. fsm so 



{l^?rtt^bfc^i»^$:E7'=l-H • O." h 4 9 0 
§it«t'SiALU«lig:i^>;' K6 4 2, 6 4 4. 7 1 
4.7 1 6©tB*S:SS^L. n^^i^U-Mu '\d.yV^ 

ig^b. y-;i/Jti!!iS«ffl?&«iUi-r-5, m*Ax7 2 3 

A-f AX • a-'y h 7 4 2'N|BlB#(ce2IT-5:itd^T# 
5. 8»43j;t;??ft/MSc,^(x-^iggS<i:|p|i;cfc^{C. A 
-f AXrr--/ h 7 4 2«M5iJ®v;U5^yui7iJ-E?iJtL 

TSIi^^tl, A'-f AX • ZL- -;/ h 7 4 2 <0A;'3rB^TlgSgC 

5. A-f AX • O.- h 7 4 2 ©te©A:^tty-;l'SI» 
iSmU d^— > • T^-^r . AX 7 2 4 t5^-^ • AX 7 4 
4±<D2-^CD-/— ;U • :t'^^> HA^^ncoTli-S, A-f 
AX h 7 4 2««ia5 2 0SX©I^B$JC||fftJ'<D 

:/-;U^'^«;«b/S: • *'^7> KSr. :t'^7> H 

• A'x 7 4 8 ^mmvx':/-)it^nmm:i.~y h 7 4 6 

'\tejfr^:^<i:7>^T^^. A-r AX • rL-«y H 7 

4 6tt»iSS21B*TCD->>i/;i' • f^y h • • :t'< 

^>K-e-yh (CFO, CFl) <£fW«lil7P-i^*S!l 
ffll7'r>7 5 0, 7 5 2 Sriii* LT|S|B*(C<£ji-r-5 t 

[0 16 3] :/-;i'iaff7'-5'iii?so«DgS^i-ti. lt« 

ifeSAX 7 2 3 i::/-;Ui^*AX 7 2 4 ±tc3IHi^?nfc 

SA;'3-7;i^5^y^^-9-7 2 6 i&■g■^x^iS. c:oAX7 

2 4 2 iHixw:/— ;HK*tf h- S:I^^tcv;i.^ 
rU'i7-y-7 2 6'Ngii|T5C:t7i«X€r-5. HilE 
2<@*T(75lt*!SilS*k'-y h^/N*X 7 2 3 $:«iSbXVJW 
^yi-i'-9-7 2 6'\teii-r^Ci*tT^-5, v;!.^^'^ 

i7-y-7 2 6«v;i/5^:/i^i7-y-oA:^asir^nfettJt©2 
ewfi^b'-v h^v;u5":/Ui?-y-cDtii;'3S^^S?4bx, 
■>X5^A • a y i; (D&^-^-i ^ }miz:/-)l'mW-m 
nvZ>y 7 2 8^teii-r^Ci*iX^-&. -P#;\*>y 7t 

7 2 8 « 2 tJWfiil^c.^T&tS;^:-^ t^&^tttf, @ 6 

(b) »C^L^c-Rt/\'->7T 7 5 2' tiiSWJCl^bX 
^10tga,'^(i, — B#A*>y 7 7 7 2 8f^(D^U5> 

<5. ^ 2 Olaa,*Ctt 8 i@®«@i1'#^X P <v h 

— ::>oi^>'x^'fftt75iiStt?>nxus^: :in 
«, y-)VM(D^^±n.ts^'^m.\zi^':>x\'o(r>v^^\L 

V hJCctoX^ftSn-Sitis&X*^, 
[0 16 4] -B#A-y7r 7 2 8«gil5 41B*X<Otb:^ 

<Dy-X • l/v'X^"\CD7^-feX^^;^Si:-r-2>2fflcD:/ 

tlC^^^>K • A*X7 3 6±»C2U±Jb, 

3 4S:ijiaLX:/--'l' • Ui^X^ • 7 r -iWiE^iJ 7 3 2 

'^^feiil-rsjitAiX'^s. U'/x^' • y7^)V 
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7 3 2*^eS!*-®oTtti;t»A*X7 4 0 itCMtHf-S :i i 
7i«T#-5. v;U^yW>5'1J-7 3 8«A*;;^7 3 6. 7 4 0 

Sc<7)-^7<&:t^^>KUl;^A'7. 7 4 4 iJCiMffi LTv'W 

[0165] h ? 4 6 tt2<Hrov 

- X « V i T ^ ♦§ J£ < HfrT ^ ^ $r ffi A 

a I I I 



64 

'^^>Ki: 1 EU 1 0 4'x2ie.nsfiScolP<i:t'^7> 
^y>\^<D&:M<D2-D-V$>^. «I I I t« I V«, * 

10 16 6] 

























rsltlrs2J:0;^ 




> 


0 0 0 0 


rsltirs2J:0 ^'^^^i 




>= 


0 0 0 1 


r s 1 r s 2 ct D /J^ 




< 


0 0 10 


rsltirs2ckt) 




< = 


0 0 11 


r s 1 tlr s 2 <h^L<;^j:li 




0 10 0 


r s 1 ttr s 2 






0 10 1 


^« 






0 110 








1111 



» r s =Uv'7.^' • V — 7. 



^ I V 



rsl«rs2J;D:^ 

r s 1 «r s 2ctD;^7i)^i?Lti 

r s 1 « r s 2 ct D /J^ 

r s 1 ttr s 2 J;D/h75il?Ll> 

r s 1 ar s 2 t^L<^cli 

r s 1 « r s 2 i^Lt^ 

mm^^tzit rsl«rs2i;0:^ 

r s 1 «r s 2 J;0;*:*^#tli 

r s 1 « r s 2 J; 0 
^J®/?J, rslttrs2J;D /J^7i^^ L 1/^ 

r s 1 « r s 2 t^Ul^ 



> 

>= 
< 

<= 

=!fc 
? 

?> 
?> = 
?< 
?< = 
? = 



1 1 



^#3- H 

0 0 0 0 

0 0 0 1 

0 0 10 

0 0 11 

0 10 0 

0 10 1 

10 0 0 

10 0 1 

10 10 

10 11 

110 0 

110 1 
10-1111 



4# 612000-3391 60 (P2000-339160A) 



(34) 

65 66 









U 


^ e r o 


n n n n 
u u u u 


D S 1 & D S ^ 


A IN L> 


n n n 1 

u U U 1 


b s 1 &— D s 2 


AMMO 

A IN In z 


u U i u 


b s 1 


bsl 


n A 1 1 


— bs l&bs2 
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0 111 


- b s 1 &- b s 2 


NOR 


1 0 5 0 


-bsl~ bs2 


XNOR 


10 0 1 


- b s 2 


NOT 2 


10 10 


b s 1 - b s 2 
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-b s 1 
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110 0 


- b s 1 b s 2 


ORN 1 


110 1 


-bsl -bs2 


NAND 


1110 


1 


ONE 


1111 



* b s = y'— ;i/ • y— X • 

[0 16 7] B) D— h*/X h7$)J1^ZL- h 
m 1 StSP— h7 • :i— -y h 7 6 0 <DiRJ<&S^Lfc 

'bODT*^). 5r-^'i!iK5 8 0, 6 6 0 tSiJ>*lr*:Sn 
Tt^-5*^. n— K/X • n.- h 5 8 6 , 6 6 2H 
— OW^fflP— h7 • :i::i->' H 7 6 0 tLT'Mm 

'r^<DimJ^l'^'>. •^tl^tKDy'—^m^S 8 0. 6 6 
OA^^W'f >^7x— X«7 h*l/X • A'T. 7 6 2*5ctU^ 
a— KtX hT • 5^— ^' • A*7> 7 6 4 (6 0 0, 6 7 
6) , 7 6 6 (6 3 2. 7 0 2) $riSft LTVi-&. 

[0 16 81 P— H/;^ h7 • ^— h 7 6 0 fCioT 
^m^n^T VU7.lt, I FU 1 0 2i5j:lK I EU 1 0 

ifelST I FU 1 0 2«{gffl7 HUXTKi 

f^L, ecu 1 0 6 tVMU 1 0 8^1©SiSirtt??LT 

J^ilT h*l/X?&^fi£-r^«OlC**b, IEU10 4-C{iD 
-H/X NT • h 7 6 0 • K 

#^*^7T^E-r iiit/CCU 1 0 6*^e>D— h*/ 
X h7 • rL- y h7 6 0 ^(Dmit'S^<D'T- ^ • 'J^'-> 

K/X h7 • n.--;/ h 7 6 
OtiT. h7#^7i* I EU 1 0 4fCJ;oTiiS$n5^ 

<, ^(D^^, p- h7 • 3.--;/ h 7 6 0»::ct-3 
T;N*>y ^tICS*^^;^:^ ^7 • x-^«P- h7 
. a.--y h 7 6 0Jc:-ofctt#«E-r-5c:i;**-C^S, m 



— 5'«rP— H/X h7 • ^-y h 7 6 0*»e>CCU 1 0 
e'xgiiL, CCUt"-^ • P— K • ^-^1/— ->3>o 
*fiftcj;oTEnB#JCP— h' • /N*-y d7-r-5Ci:*^T#-i), 

[0169] A^MIC«, i^mr K l^X^{**WMU 1 
0 8 7!)^e.P— K/X h7 • 7 FUX • AX 7 6 2±\zm 
ai^n-S. P— h* • 7 Kl/X«— tee9lr«P— H • 7 H 
U-X • I'i'X^' 7 6 8o-3 tCX h7Sn-5, X h7 • 7 
HUXttX h7 • 7 HWX • l^v^X^? 7 O3-0 J-^-y 
30 P— h*/X h7*iJiaia.- y h 7 7 4«^4J-5! 

ff:i^-> h4 9 8t^<b^mvrzummn^^»TW}i^ 

L, P- h* • 7 KL^XtX h7 • 7 KUXSrU'v'X^' 7 

6 83-0 . 7 7 O3-0 lZvv^t^Z.t^mm.t^. P 

- H/X h 7SiJPn. - -y h 7 7 4 tt, P- H • 7 K U'X 
^5-y^-rSfc*<D$iJ»ffl^^&$i|ffll^-r>7 7 8±JCi^ 

mm^-f>7 8 o±\zmmn>. xh7 •^^-iS'ttxh 

7 • 7^— :5' • l^i/X^' • -tr-y h 7 8 23-0 WlwSWt^^t 
JS-r-S>XP-y hdX h7 • 7 KUXS:^>y5'-rS»<5:ra 

40 a#tC5'y5^^n-5. 4 X 4 X 3 2 t'-y hti7 KUXtfctJ 
aL--y h 7 7 2<rtt, P-H:feJ;tXXh7 • 7H^X • 
ki^X^- 7 6 8 3-0, 7 7 03-0 l-A^Tl>^7 h' 1/X 
CD&'«r75^|HlB#JCA:'3$n^o v'Xt'A • i'P>y^'CD&# 
It-f i7;PBtcO^^V h U >y i7X • 7 H WXit^OS^fT 
tt, ieitiiP7-<>7 7 6«•:f^bTP-H/X^7$^1alrL- 
-y h 7 7 4tCJ;-pTMffli$n^, Xh7-7HUXIc:- 
SScf-SP-K • 7 h*l/X©??ftti^SP'ir-v3 >«, 
$|J^a^^'^ >7 7 6$riiilSL-TP-hVX h7$'Jffll:3---y 
h 7 7 4's2l^n*. 

50 [0 1 7 0] D— K . 7KUXj5iVMUl 0 8j5»'P)^^ 
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IS, CCUP-K • ^t'^l^— >3>(DBii6t|5lB#IC, n 

p- h' • 7 K uxitmrn'simr^a- h' . 7 K 
• yy^7 6 8o-3 tC7->?$n-5. MfC^t^T. h7 • 

5 0 0*»e.S«-r^<i:, h7$iJiaiaL--v h 7 

7 4«CCU7'-:S7$E2Hif^«;M/lSL, Um^-i>7 8 
4^mVXCCVl 0 6^<D7i7±X(DWm'S:n^, C 
CU 1 0 ed^Ux-f (ready) S:ji^aiT«>i:, P- 
H/X h7$ijffll:xr:-y h 7 7 4 «C C U!^S7 H 
CCUPADDR7KU7>' A'T. 7 8 8 itcmtU-T^Scfc 
o\ZiLU{f^7 8 6\zm^r^. C:07KUXtt7HU 
X-/fX7 9 0<&iil*LT^*;S-r*>^h7- U-i^X^'? 

7 03-0 *^e.»^n^. ^itN-r^x h7 • x-^^ • i/v 

7 8 23-0 di6®x-:S'«CCU5='— 5^ • /N'T. 7 9 

[0171] P- K^^^75^*^^fEfTn.--y h 4 9 8Aie> 
Uj^n-St. P- K7$iJiafn-->. h 7 7 4ttP- 
h* • 7 h* • 7y5^7 6 83-0 ©— ■Z)*«g^$n;t P 

fc#^(D^ y9=-7 6 80-3 ttP^^^-k';/ hF«g©P-H 

4 9 8«^S4'©Bl|igtt©^S2^«^-t-;/ h«t*^,e>*i 

- H/X h7$dWa.- h 7 7 4'vM-r. a>AU~:$' 
7 7 2*s-a-r-5X h7 • 7 H L-X^^LTli/j;ti«^ 
tt, P- K • 7 H U'X«7 H l^X • A'X 7 9 4 L 
T-feUi'^' 7 8 6^j||?)n. ecu PADDR7HP' 
X • /N'X 7 8 8±ICIlS;^^n-5. 7h*UX<D»^«. P 

- K/X h 7$iJ^aL- •yh774i:CCU106 re^l?-^ 
0 i 0 C C Ug*t $iW^i^JC?i£r3Tff t) 
n^. SifT I Dfl (E X I DM) t)P— h'/X h7$iJ^ 
:3.-<y h 7 7 4(Cj;-pT2^<i$nTCCU 1 0 GlZ^L 
TtU^n, ecu 1 0 6?5^Ex I Dfa^-g-trSJ^X— 5' 
S-€-®*<»:Tjiai-rs<*:^P-KS*Sr^!SiJ-r-5. 

rnvtctn^erKDa- k • 7 hux • 5-7 5"7 e 80-3 

^. COIDfflta. tfc:</i-pT^^^fT:iz:-> N4 9 8 

A^e>p-h*s*.i:-i^{cjgf,nsfc*>> N • hji^tm 

CO 1 7 2] Mcff1--5S*P-K • 7'-5'j5««effl PifigT 
*S:ii:*«CCU 1 0 6;6»f.P-K/X h 7 iWffll:!- * 
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* h 7 7 4^m^-^n^t. P- K/X h7$iJP:i::i-;/ h 
7 7 4ti{iH^*3-B-j.->7 hTi^x-^'SrSmU. ^-tlS: 
p-K • x-:? • y-^x? 6 4±lc2im-r-5c:tS-flFPl-r 
■5. {ia^^DitOL- -;; h 7 9 8ttP-H • 

■ti-r-2>fi4^i&-r-?>o 

[0173] CCUl'O 6*i6x-:$'*^)ga;^n-5i:|5| 
m\Z. P-K/Xh7$i|ffll:i:^«> h 7 7 4tt, CCUl 

0 GA^^Ex I DfitSrSftTS. te:^. P— K/Xh7 
$iJ^rL- -y h 7 7 4liP— K • x— ^'*ip— H • X— :5' 

10 • nx7 6 4±izmm^n^zt^m'^it^mmn^'S: 

[0 17 4] c) \Evmmm^<Dmm 
>5:0i 4\zmvrziS'-fz>'!fmi:mm-:S{fxmmt- 

20 [0 1 7 5] E 1 4<75^'f 5>i/0ti, yp-fe-;/-9- • -> 
XxA • i7D-;/^ • iJ-'f i';PPo-6CO>'— ^r>XS:^L 

^^^.iss-S). ^^m<DtiTMmmmiz^^7—^y^i7^^ 

10 0T-tt< ^■:fa±y*)- i>Mt2'Z><DT1j-'i 

[0 1 7 6 ] :/p-b«yt}- • -y-'f i7;UO<7)i€r«. I FU 

1 0 2 tVMU 1 0 8«!feS7 h*l/X^4e£-r-5<i:^tC 

iif^-r^. ::(D!iiS7 Huxticcu 1 0 G'N.jie.n, 

30 n-5. ®*$nfc#^-fe>y h*^*^ffl + ^ y'^:x 13 2 
<C*^i, ^^■fe->' h«yp-t'y-9- • {7)l\<Dmi 
'^'rBlT- 1 FU 1 0 2-vM$n-2). ^<D*i. I FU 1 0 
2«yu • rL->y h260i:IFIFO264 

i&Mfi-r-s^^-fey hwsig^'^sb^ feii^nfc^'^ 
h«^-ri Eu 1 0 4'\i^fTCD?tje)iczt$n-g). 

[0 17 7] 1) Ex=l-H • b<Dp«B 
ExP— K • 3.->y h4 9 Ottife#^-fey hS:3eyiJJr§ 

- K-r-g), ExP - F • h 4 9 0 «fi'jg7— ^x 

40 i7?^+10 0-C«, A*X 1 2 4S:JSffiLTStt®ofc-r 

)ii?ijffi^-B-si^trs^<pvyi^ • yuyi> Lv-zmm 
$nTi^^, 7-4^x^f'i' 1 0 o»rct-5TigiS6$n-5 

[0 17 8] 

EV I 
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7 h5 • yp v-v 



inff, i^y h^(Dm(r>m-& 

P S RCD^-fe>y h 
V-X • Uv'X:? 1 

D-h**fc«7>h7CD}t^, H](i« 
nut. Sfctt'^-T.ii^t^t";/ h©fi6ffl 

:/-;i/MI&3-F : AND, OR;fij:t*<Dti^ 

' Ui^X^ 1 
V— 7, • U'v'X^' 2 



[0 17 9] Ex=l- K • ^--v h 4 9 0 «^^-t>y h ^^^n. ^^-fe-y hrt(D-r^T(D^4?*^jij6$n-&* 

>• • jL-'y 9 o©m:tj*»e)^^>ns, c:<Dm^«fi so t. ^s®«ii(D8#^-r'<T{cH-r-5it«*^Ex:3-h* 
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m<o^^ h)i'i!)mmv^>5 o 2%mm\^T=^^ u - • 

^tSltg^::!-;/ hWf¥^^-trzisb\zmm7-(> 5 1 0* 
iS*LTii^n-5„ 8 0©'^^' h;P7)iSfJffl)^-r>5 0 6 

[0 18 0] 2) ^-v 'J— • • hcoi^SBB 

U— • ^jcytl • h 4 9 2 «0 1 4 IC^f^t 

h 4 9 4 iimmzm^^T^. ^+ u- • 

g^x-:/:^3 • rL- -7 h 4 9 2 «Jfii7— 4^5^i^7^-^. 1 0 0 zo 

Lfcdi^T, U— • ^x«>* • rL- >v h 4 9 
2lCct^:t'^^-->3 >©&i^r)jgbB#IC, ^^^^yn 

^*wcoiiT8iBo#^-r^T*i#«sn-5. z.nii^.z-' 

U - - f y h<Dl^^WZ^-^t^^^^mi^^X'^'ff-t^ 

^ii^^m\zt^tzii>i:h^. SiJP^-os 0 4±(cjt 

h4 9 2«, ^ir U- • v'^i'JC^f-r^Jtff^^OTllfT 30 

[0 18 1] U- • 5^x-y;<7 • h4 

9 2tt8ffl©^S4'^'^©#'!rtct)tiT=1r-v U— • t*«y 
h©-P#Wa tf— $rfc-DTV^-5, +^ 'J— - t'-> 
MbTi>fd:Vi^^tr-r)tiT«. ^-V' U- • 5^x-;/;t» • =l 
-vVAQ 2tt7'Pi'^A#^7. h'J-AcDWSj^T^^ 

'J- • t:«j/ N*j*:©^^tce;i%. \ytzifi-DX. Mijy^l. 

U- • k'-> h*i+-vU- • 5^x 
.;/;«3 • h4 9 2IC<i;-3T«6}#SnTl^-&CDT> Z. 

nib<r>^^<DTi§i^}i),mzm9\-ti^mz-z>tzt^. 

• ^'xy* • a.-y httl^gR— P#4^-\' U— • My V- • U 

V X 5' 7 f ^ ;t*it T- <t t,^ ;i <h *^ ^ . m^^^x-^n 

r^Z.t.iA^W,\Ztii,, -€-(DiS«, 7'P-t-;/-y-«JJiUi^ 
tt?j£ti. +r 'J- • =f':^yti • =L-y h4 9 2:*«ifttJtL 



72 

h«7'P-fe->-tt-*JJHUv;:^:$'©^-\- 'J - • My V • Wr 
[0 18 2] 3) x-^'ft??S«5^x-;/* • ho 

7^-5'ft?^M^5^x^y:*3 • rL-->r h4 9 4«E7^3— H 

• h4 9 OA^^SiJISf^-f >5 0 6$-ifiaUT81B 

Lfe5t'->hMt "A" "B" *rci*:/-;u- Uvx^' 

• ALy h« "B" Ui^X^' - -fey htt)l*«n-5. 

^««ii5 3 OS Uv'X ^^#88:7 ^- — H SrJtO :i t 
3)«T^-5. 2r)<0y— X • Ui^XrS' • 7W-;H^i: I-:? 

^^*i*-:3Tt). Ex^]— H • n-'v h4 9 OtCctoT 

^^$n^^^b'-y h • -y ^-)VY\-x-m^\zY^^-^n^ 

[0 18 3] T'-iS'fe?¥M«?x .y;^7 4 9 4 =b$fiST- 

^7-f7=f-^ 1 0 ojc*5i5Tse^sfc.5«i-&-e-av'<v^ (p 

ure combinatorial logic)T 
lsa$nTti.5*i. c:n«:^Pi7'^A^^x h 'j-AF»g 

^i)m<D^^\z'^nt^ij^^mMt^n.\yxts.<. sfe 

-i5'tS#M^^x->'*4 9 4{rJ:oTf^e,n-5o U 
[0 18 4] 4) Uv'X^'efe^S^--;; h<Di¥«B 

U':^7.^&^m»^um^-i > 5 0 8^mmvxs:ifm. 

8j@<DXb'pt>h*»f><D-7hU->i'X'b*lJ^J|l7-r> 

5 4 2SrS?*LTStt5{^, cne.CDXU;>t > htS^S 

V h 4 9 6 «SiJ1W«^<7) 8 X l^pt > hiB?iJ?£«<JI?^<> 

5 1 2SrigSLT^^^fTn.->y h4 9 S'vM^c ^O 

M^Tj^wgij ^tiTzm-^iz. * Tt'lifT ^ nr I i;^t V i^ffi^ 
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[0 18 5] U'>'7.^'5fe«:x:i-y h4 9 6ttA*X5 1 8 

iS'ti. ^^JSCTSt"— ^'iSKOT-H^Ay^T 6 12.68 

0> 7 2 8 <C«*mTt,i-5fe(7)i:LTaj?$n-5o MS;?: 

—^'{tl-i^7.^-y7-iJ\^6 1 4, 6 8 4. 7 3 2 fCT. 

6 1 2. 6 8 0. 7 2 8t^(bm^^n^, &.mf(D^^y)^ 

1 4. 6 8 4. 7 3 2(DU':^7.^^mn^tli>, ^(DH^ 
*. Ui^;^.:?**^!- H 4 9 6 ««Sjy^1.TllfT$n* 

(0 18 6} 7-=^^T-^'5^-\' 1 0 0(CJ;n«. -^A-«y 

7T 6 1 2. 6 8 0. 7 2 8ltnf&-thUi^X^ • yy 

{r*#bT7^-^'tt7fM»^x-y*4 9 4trJ:oT^SiJ$ 

D-y htai^vT.r^'&^aL-u/ h4 9 6 IC J:-3T^E(Cfl 

[0 18 7] 5) ^^^ffa--y hCOg^iffl 
^^Wi7^:=-y h 4 9 Sit. Wi7X^^^^<D-ty 
V'J>y^9^^:^~v h4 9 6(Dai;(3i:E7':3-K • 
«y h 4 9 0 ir J:oT^S'J$nfcl^^CDttltlSf!|=tC«t^li 
TWIfr-r-S. #^^fT^--> h4 9 8 (iSiJiW^-f > 5 1 
4$:SifibT^«$nfc^tfe:3.r:>y h4 7 8o-n 

h 4 9 8 «^?fr'<€rfieffloItBi*#^-fe-;/ hS: 

Uv^T.^'eSt^Sa--;/ h4 9 6/5^e)^ffi-r^t, ^'^U- 

a- «y h 4 9 8 tt|gfiE#^S:3i|ff fl'OttltIa- h 4 9 
8o-n *ifl5ffl"Jtg'e**c:i:S:^S-r*. Ui^X^Bfe* 



(38) 

oL-'v h4 9 6^mn-t^^^^^nm-ri>f^<omj^^ 

[0 18 8] ^fff'^^^^SrmiJTSt. U'S^T.^'eSc 

tmj-r^^xm-f'Etni,, :/n-t>yy---y-'fi7;i'P3 

j5tMji&-rSi:. #^5gffa.--y h4 9 8« FEx e c u 
te Oi Xip-r^z>lZl-0^tzl,i2-Z>&L±(Dmm:i~ 
10 y h4 7 8o-n »-«k'5*'^^->'^>«:Mi6b, WS^X 

• 7 7-i';wiB3?ij4 7 2 36»?,2ie)tiT^fcy— X • x- 

[0 18 9] f^^^iJitT. 7-4^5^i7 5^-V 1 0 0T«a 

ssns:*c»i}-©#'^«i yp-t-yit • •y-'f ^-iPTfiSfg 

TExecute Ij T^'Tct'^fC. i^BttCffi^tlfc 
t.'t^. Execute 0#^<!:E x e c u t e 1 # 

0 1 4 ic*-r<J;-5»c. 1 T'a-t-y-y- • tf-f i^yn^-cai;^; 
T^-^*fg^b. c:©l±j;^x-^'«7-y5^UT*5<fctt 
T'. ^sya-t-y-y- • ■y-'r:J';PP4 P§{CSij<0^<^S:^fT 

n<y N UrtSEA'l' 37^^-1' Wta*g:in-y h irT S d i:*^ 
Sf*Lti, L,;tj!l«-^T. ;*:CDyD-t 'ytJ- • •y-'f ^;i'TgiJ 

[0 19 0] ST'D-t-y-y- • •y-i'^;KDrBiii. ^^sifr 

nx>y h4 9 8O«l«gtt«*0jI$tl-5. ^<Di^». iRffi 
<Dffi@4>CD^^-fe-y h©4^t5ili^«ga.--y h4 7 SQ-n 
<D±tv h<D<^fflBl«g«tH(i&7'P-fe-yy- • •y-'f ^i^JKT) 

7-^^5^i^5^^ 1 0 O^T/P-fe-y-y- • -^-i t;)Vz:t\ZSL 
ii!6il*T-(D^^i£^fT-r^^<hAiT^^, L*^b. 

swj^j^^s -y ^^x;o^e,t#e.n^i^2Fi%ii^f#^ia«i 

40 yp-t-y-y- • -y-'f :J7;U^feO 1 . 5<@7a:ViU2. OiHT 

[0191] #<^^fT:3.:i -y h 4 9 8 (Dmmxmmz^ 

«T'<€?c:if±. ^:oa.--y h^-y^^fifofflst 
I EU 1 0 4*^e)^U7-r-5iJ^S75^$)-l). c:cO<i;5J^<t 

w-mmw-j^y-\z^^^vx. mm^-yh47 

-HUfct^JCET^n-H . a.-.y h4 9 o*»e.^i-a5fd 

50 rfs^^^^mi., "ttiAmoiii^m^/^mvimmmy 
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-f >3 4 OSriSfiUT. I EU 1 0 4 's^^^nfcOJC 

^^^ff a- h 4 9 8 HmtE I E U 1 0 4 T^ftS 

$ tlT I i ^ r '^T <D# iiS^^ ^ 4" Ih i (' T ^ 

?5:-5<i:, ^-^^Ifr^x--;/ h4 9 8«S!l?a|l^'f >3 4 OS lo 

[0 19 2] 7'Di^7A$ij^oijsn^&SM-r^*saicD 

^^tt. I h* • rL- h 2 6 2 lCj;oTW!?iJ$n 20 

>*i*So #^^ff :x- h 4 9 8 itm^wmmn^ i 

EU'J^->*iJffll7'f >3 5 0€:iiiSLT IFU 1 0 2 
^^21^. #aU->'7.:S'4 1 2<Dot>ttft:^-r^h<DAm^ 

■:fai^-z^^^ii(Dliimmz^tEVT\,^rzl FPCUff 

[0 19 3] 6) ^Tmm:i-y h©PiM 
^7$iJ»a- h 5 4 0 ««Sg:x - h 4 7 8 o-n 30 

timr-^y^i^^-^ 1 0 0T«, ^TSiWOL- y h5 4 

o\,t^mm:i-y h\zjz^zt^u~i^ 3 xD^T^^m 

^^bfc^7'<^ hJl-^mm^^-y h4 7 80-n t-^fc-S 

h49 6. A-f/'^X Wifln- y h 5 2 
0*5J:O:jijB©Jffl:3.->:' N 5 0 Cn-M-S). ^int'it). 
^^^ff:3.--y h4 9 8«^v^7.iS'e{c^a--y h4 9 6 

T#S, A'-fAT-SiM^i-y h 5 2 0«. ^tg:!--;; K 
^^^tiitl^ixrcy^~:S'&A^/-^7. • :i—y h 4 7 4 

tc, iSiSWiaa- H 5 0 0 \tmm^=.y h 4 ? So-n 
• :7T'1';i/g2?iJ4 7 2^7"— rS'l&lijif-S 

[0 19 4] 7) mmmm=i.-y homm 

(omz. jijB*J9¥:i-.y h 5 0 0 tiET'n- K • 3.- y so 
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h4 9 o*^e.i±i:^^n/i:afcis-i,i^^-ii.y h^^-^-r 

^. ^^7> h U-Alii^Off coS^^lc:^7©Jffli^--;/ 
h5 4 OIC J; -3X^70)31 (V-^') a^m^'otl^t, 
iiig©|ffllrL- h 5 0 0 (J, m'^^-i > 5 3 4 ±»c:jitb 

v'X^' • •7r-i}Vm^\4 7 2(^(D^J^:-r-5#<^*tjt^t 

^C:t$rJ&^-r^. l-r)*fc«1g|gc©#^7l^|W|R#JCjiiS 
^n-Si. PC I n c/s i z e$^J^S|fi^A^$lJ®^-r 

>3 4 4±tc2iai$n-5. #yp-t-;;-y- - -y-f i'^uri 

»C««411*-e0^<f^$:jSil|-r-5Jlt*tpJtg-^ft;S, ^ 

^•fe-v h±wtim^^n^ii. I F I FOKiKo*ijiai« 
mim^y^>z4 2±tcjiimsnT i f i F02 e 4 

to 19 5] 8) umyu—mm:i-vv<Dmm 
unyo-wm=L-y h 5 2 s ^ffi<D«®it>^4!-t 

^S: I FU 1 0 2lCite;^-r^A^J;'5JCi!jf^-r-5. Um 
7^-$^J^a|3---y h 5 2 SfiET^D— H • h4 9 

-f >5 1 OSrige&LTlf^-rS. «fiECDl^i?;^3'tt??M 
^©•fe-vH«. $<Jffll^-f >5 3 6 <&i(^iLT5^-^'fe?¥ 
55^9^31 • h 4 9 4 A^e)$!|ffil7a— $fJffllrL- 

•> h 5 2 8'\3ie>n-i)(DT, mny u—um=i-—v h ^ 
2 8tt:/^>5=-#^roi^«7&ite??H«stc*fii^$nTi.i-5 

t*^T-#^. Ix-v'XiS'efe^:!- h 4 9 6 T&^^/N'X 5 1 
8€:itiSbT, 3ie.nfeUv'7.^<D#ig«SiJP7P— $!l 
Wn.->;/ h 5 2 8lrJ:oT*:^^'Sn, •:/5>5"St^* 

[0 19 6] ©JtSl^D— ^^OUff il^^lC, A-fZ-tX 
h4 7 4«, SiJffll^^D-l i ©111117 P- 2 0D$1J 
P7-1'>7 5 0, 7 5 2*ie>;S:^$iJ¥?^'f >5 3 0 SriS 

8'\JM?)J;-5tcJg^$ni). ft^Jc. $!Ha?7P-S«iSlJ. 
— V h 5 2 8 \t^'fzfflS f-v h02<@©'^i7 V)^^^^ 
^-1'>3 4 8^igS LT, I FU 1 0 2'\ilig|tTji 

^wsmair-'>3 >\zm*^ntz^^/)m^-^nrzii^^i}^ 

^. ^fjS7-=^^5ri?5"-V» 1 0 OTtt. $)Ji37P-afJia|la- 
h 5 2 8 «©J1Bln.- h 5 2 8'v.©A**!liai^t#S 

s T Sig^w izmi^r s p V «y t u TH^ $ n 

[0 19 7] 9) J'<-inxm'0:i-y hff^mm 
^^mr^L-y h 4 9 8 «, /'^^/•{7.Pm=L-y h5 2 

0 tm^izmmLx, wt.^ 'y7'^)v^n4 7 2t 
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^tgrL->;/ t-4 7 80-n f^<^'f—^(r»\^-=f-yf^ (.mk 

jg^) -^wm-t^. n-inT.wm^.-v h 5 2 o tt0 1 
-<y h 5 2 o«^^©iifTcom;tj7x-x®ratc*€rii 

h 5 2 0 (i^NW AX LT«l|i:^-> hE?iJA'X4 8 0 

<^^ff:i— y h4 9 8lCJ:oTfTton-5. 
[0 19 8] IV. iRm:^'Et)mm:i~yh 
VMU 1 0 8(D-1'>^'7i— SJC^^nX 
ti-S. VMU 1 0 8 «±{CVMU©J^a|lav'-yi7 • zl::!-; 
h 8 0 0 tl^^T K UX (c o n t e n t addre 
s s a b 1 e) ;*^U (CAM) 8 0 2 1)^ iE>m^-^ tlT 

'^-X I D (s I D C3 1 : 2 8] ) . <R«'^— :^#^ 
(VADDR [27 : 14] ) . ^-iy • :ty±:y h 
(PADDRC13:4]), iJcfcO^S* I D (r 1 D 

■5/J:ie>©T;P::f'JXATtt. T.'^— ;^ I D2:fi5ffl UT. 
T.'^— X • y^—Zf)l'8 4 2fga) 1 6 <@CD l/i/X ^^t!)^ ^ 1 

•:f)Vm^\nyy7 (TLB) 8 4 4$rTi7-fe7.-r-5<i:^ 

rt^T HU-X • 8 4 4(^(7)^ 

^^\z—^-t^^(r>i)^M.-ot^^t.. 18t'-7b*Sl/ 
v^X^fi^i^lJiiT K I/X 8 4 6 CD±^ 1 8 k'-y h <h UT 
tten'S. V • :^7-fe->' htS* I D«i^a7 
X8 4 6©Tfi[ 1 4 tf-y hiLTf#?.n-5. 
[0 19 9] ^J'i/JC— Stf^fccDTi^T— :/;u^^l/N*-:/:7 

T 8 4 4»c^o*^e.;ii-><t. vuxj^—^-hm^^n 

-5, ^:05«^«. MAU 1 1 2(C«H#3nTt^-5^±'< 
->3. • 7;i'=f'JXA8 4 8 5ra^fflL;tVMUi©ah^<7 

so\^7-^y-i7^\ 1 0 o\z^-oxm.^&. 

A-;/->3. • 7;i-=f'JXA8 4 8ti^^£0{Kffl^-5^ 

^^'^^^^mz'tt^^^Z'SL'-mi.^-'^ ' • x> 
h u ^•*iJSij-r-5. cne.o'^- V • T—y)v • x> h »j 

ttMAUl 1 2ifi^i'i>7-^ h "A" (Dhyy^ 



(40) 

<f?tCcfcoTx-::^;ng^l/N'>y7T 8 4 4'sfe2l$ns. 
0imffla;i'-^>*»e.M*t. vMu^-ifc«Hj^i.*5i# 

EUl 0 4fCJ;-3TII*fT;Stl-5. {£ 
[0 2 0 0] VMU^ffllPv>:/i' 8 0 0«I FU 1 0 2 

;i3<fctjti EUl 0 4 t(Dxa7;u • -f >^:7x-xt;a 

-5. if6{iff^«$i]W5'f >8 2 2^&ig*LT. lEUl 

0 4^iie>n. VMU 1 0 8*^7 HU'Xig^©yi4?)tcfie 
10 fflpIfiE-c*-5::t$a»i-r*. <ffjS^«6fl«JTli, vmu 

1 0 8 tt^lC I FU 1 0 2 roSf^S**Sttf*tt-S.ipfl| 
^m\Z$>^. I FU 1 0 2*3J:i;i EU 1 0 4«^{C, 
Umy^ > 3 2 8 43 J;y:8 0 4 LT3l*SS:g^-r 

2>;ii:*«T#-5. nmr-^y^i;^^ i o or«> i f 

UttS5feLTVMU 1 0 8«r7^-feX-r-&Clt75^T# 
5. -^-OifSm. fv'- ^Iffll^-f >8 2 0«1 

:Pfc*tt;!)M EU 1 0 A\Z\i^ts-^n^. 
[0 2 0 1] I FU 1 0 245J:Z;f I EU 1 0 4tt#^tCX 

20 ^-f >3 2 643J:r;J8 0 8$riiifibT> VMUSima-:/ 
•y^ 8 0 0^^111-5. $ EU 1 0 4(l»!*.»€©JiSI 

I Diigffl^— V • :7-C— ^PKIJ, CAM^X-yh8 0 

y-tyhtEx I D7-<-;PH««i^Wir I EU 1 0 4 

30 A^^,it^(CCCU 1 0 6^ii?>n-S)o i^S'^-v'iS* 
ID^-f— ;UH«. 7KUX • ^-f >8 3 6 €:iS*bT 

CAu:i:zy Y- 8 0 2^m^n^. ^— :/;u3g§i/N* >y 7 
ihti^^>8 3 0 ^m&i^xvuvmm^i^y^ ■ ^— 

<;/ h 8 0 OtCii^^n^o t<Di^^(D 1 8 t'>y hfiCD^I 
a7 HUX«7 h'l^Xdi;'3 7'f >8 2 4±tcm:/35n 
-5. 

[0 2 0 2] VMU$iJPD-:/>v^ • ^X-;/ h 8 0 0 tt, 

^08 3 OA^f, t-y hi3J;UJ$iJiBim;'3$tJiaii«^€r§tt 

'f>3 3 4, 3 3 2 ±lcm:t»-rs. fii«;)l^'J^«|5F- 
Sfi«. 7— :/JI/^§lA*-y7T 8 4 4F*}(D'<-v • X— 

[0 2 0 3] m^\ZCAMa.~y h8 0 2 ^©x— ^' • 

T—zrmt^mui^y^^mi^m^^^ i eu i o 4^5^31 
nt^ztiz^-Dxm^-r^:it:fi^x^^o m^m^. 

Ui^Ts^miK. ^J-tyh. D-h*4Jj;L(^^«J7$<J®«^ 
« I EU 1 0 4A>f)$!ll?^'f >8 1 0, 8 12, 8 1 
so 4, 8 16, 8 1 8S:igSUTIli;^$n'5. CAM:iX 
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• A*:;^ 3 5 4 \Z^m.^ntz.T K • /N'X 8 0 8 S: 
JjgSUT I EU 1 0 Ati^^vmJUMU'Jv <7 ■ 

mntmmzn:^8 3 6SriliSLTCAMaL->;/ o 
2'steEl$nSo -tCOjS:^, CAMi:r>;/ h 8 0 2f9(0 

[0 2 0 4] V. ^^y'>3.mn:i—y h 

ecu 1 0 6©x-^' • 'f >iS'>'x— ;^ic**-r-5^ta9 

tt. 0 1 7 lr*$nTl.i-5. dCDJg^t), IFU10 2 
i: I EU 1 0 4ffl»c:SiJ>!?©'f >^:7ai — 7.Ai^lte)nT 
t^^, $e.tC^SiW»CSiJlS©<>^7x-;^;5tccU 1 
OetCffljgc^n, ^^i:x-5'te2l<Dfc*(CMCU 1 1 
0ii^«nTl^«). I FU-f >:J'7x — XtST HPT. • 
5-f >3 2 4±(Cittil;^n^!^a^--:/ • 7 Kl/X, 7 20 
HPX • 7-f >8 2 4JLfC2im$n-5VMU^^'^->' 

• 7 HPT., *3j;t;fWiBl7-f >2 9 4, 2 9 6±€-giJ* 

114 tt^^-lr I F U 1 0 2 t^miZ 

jiZj^mmMmmmwmy'i >298. soo, 302 

^MSbX. ecu 1 0 6'Nii^,n-5. 
[0 2 0 5] |5|*ilr, !^m7 K UX^{*:«i^a7 K U7. 

• A';^ 7 8 8 SrigfiUT. I EU 1 0 4'sil^nS. ® 

Sf^Ex I D«SfJP5-1">7 9 6$riSft LT. lEUlO 3o 

-2). 8 0 f -;/ hitS*:&fSJx-^' • A'XttCCU 1 0 6i)^ 

e. I EU 1 0 4tm:^$ns. U3!»^l> 7— =^^^^5"^ 

1 0 0 cD^f igUJg^SJTlS . T{4©6 4 ti-y hyc'tt;6i I E 
U 1 0 4fC<toTfiEffl$n^, ±8 0 t*>> h • x-^te 
SIAXSrCCUl 0 6f*3TffifflT#SJ;^ »CL. 3i^O, 
tJ-/l?-hUTVi5©«. *7-=^7^^^-\' 1 0 0CD§|* 

-5'igSS6 6 OS:^MTS:i<i:(CJ;oT. IEEE®2p 
7 5 4 {zmM-r^f^W}'l^^,^<D^^l — v'a >«-it5}?- 40 

[0 2 0 6] I EUSiM-f >i$'-7x-X«, ■IS 

^aLT5853[$n, FUl 0 2{CcJ;-3TfiE 

I EU 1 0 4tJ;?>&CCU I 0 B'v 
niC^LT, ^^ffl + -\'>;/xzL 1 3 2(D±T07^-tX so 



«aSUfc 12 8 t:*-;; MBt'-^' • yjLy^ • 

[0207] CCU106 «^h<^ffl^-\' 1 3 2 t 

y'--$'m=^^vi^^ 1 3 4lZlciLT'iit^tmm\^^^ 
•7->i$iifflia^SrffixTli^>. »®7-=^rxi7^.v 1 0 
0T«, ^^Jffl^^^-Vy e^a. 1 3 2tt2 5 6<HCD 1 2 8 h' 

iZtji-oXl^^, X— vn. 1 3 4ta 1 0 2 4jS 

©3 2 1'-;/ ^mu-\^<Dy'-:$'^xh7-r^mm^m^ 
1 3 4(D[Hm^imm\zms.-v^u\,^^^^^ty'-:$' 

S*«MCU1 1 0lr«$tl-5. #^ffl + -vy->i*t5 
XLfc«^«. 2 8fy h<l!g3a7HU:^*i7HU7> • 
A*7.8 6 OSriSftLTMCUl 1 0 JCSE^n*. ®* I 
D*Jj:t;cCU 1 0 6 tMCU 1 1 0©:t'<U'— ->3 > 

5riis-r^fcs;)(7)jispsij^m^«$ijffli^'f >8 e 2±tc 

jgiai$n-5. MCUl 1 0;JiMAUl 1 2<D£i-Sf3.U^ 

0 7i7-txS:ilS-r-5t, 2t>©ai^T-5 6 4 tfy hfi 
7^-^ei^;»J^il^fCMAU 1 1 2*^6^^ffl^^-f -^-exi 

1 3 2^nt>n^, 2■o<D^m^^!ii^m^ztJ.^(o^t. "f— 

^ • AT. 1 3 6;?!iWji7-4^5^i7 5"A' 1 0 OTtt, 6 4 
;^>^MCU1 1 Oi&iiLTjIigi^n-Si. WlL-t^V—i^ 

3 >©fl^gtf tcsii^^nxuits* I Dfc$fjiaii7'f >8 

6 2 L-TC CU 1 0 6^jiai$n-2). 

[0 2 0 8] 7^— ^-ffl^-V >y->3. 134 iMCU 1 1 0 

zL<Dfeii:t^U— ->3 ><h{5lSlpli;Ti&-5. 5f— tJ' • P 
— KtT V7 • ->3 >tt^— A-f h$r#BgT$^ 
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[Claims] 
[Claim 1] 

A super scalar microprocessor comprising^ 

a fetch unit for fetching instructions, one of which includes a register reference, from a 
memory in a predetermined, programmed sequence; 

a register file including a predetermined register and a temporary register for storing 
out of-sequence execution results^ 

an execution unit coupled to the fetch unit and including plural functional units for 
concurrently executing at least two instructions, provided that at least two of them are 
available, wherein one of the instructions is executed out of the predetermined, 
programmed sequence and the execution results are stored in the temporary register 
based on the register reference; 

a retreat unit for retreating the instruction according to the predetermined, programmed 
sequence; and 

a data bus system for routing data among the predetermined register, temporary register, 
and plural functional units. 

[Claim 2] 

The super scalar microprocessor according to Claim 1 wherein it comprises an instruction 
buffer coupled between the fetch unit and the execution unit for buffering an instruction. 

[Claim 3] 

The super scalar microprocessor according to Claim 2 wherein it comprises a means 
coupled to the fetch unit for predicting branching. 



[Claim 4] 

The super scalar microprocessor according to Claim 2 characterized by comprising a means 
coupled to the register file for performing register renaming and data dependency check. 



